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Preface 


Signetics would like to thank you for your interest in our ACL product family. Utilizing 
a 1pm CMOS process, Signetics’ ACL has joined the lowest power-delay product 
family in the market today. This, coupled with its standard setting, low-noise, system 
reliable pinout, makes it an obvious favorite among system designers. 


In addition to ACL, Signetics Standard Products Division offers the industry's broadest 
line of commercially available logic products. These products span a wide speed/ 
power spectrum from 100K/10K ECL, to FAST to 74HC/HCT and other industry 
standard families such as: the CMOS 4000B series, 74, 74LS, 74S, 8T, and 8200 
Logic. Information regarding these products lines is also available from your nearest 
Signetics Sales Office, sales representative, or authorized distributor. 


Standard Products Division 
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INTRODUCTION 

There is little doubt that CMOS is closing 
in on bipolar technology as the mainstay 
of integrated commodity logic. Advanc- 
ing technology is rapidly eliminating the 
old trade-offs between speed and power 
dissipation (see Figure 1), and problems 
peculiar to CMOS such as latch-up and 
ESD sensitivity have already been 
solved. However, until now, CMOS logic 
ICs have been unable to match the high 
speed and the high current output of TTL 
technologies which is essential for opera- 
tion in the bus or transmission line envi- 
ronment of the fastest logic systems. 


The introduction of the Advanced CMOS 
Logic (ACL) family of ICs removes this 
hurdle. Signetics fabricates ACL ‘in a 1- 
micron twin-well CMOS process with 
recessed local oxidation and a titanium 
disilicide tayer on the gate, source and 
drain areas to reduce the contact and 
interconnect resistance. This, together 
with oxidation of the gate sidewalls for 
reduced capacitance, leads to increased 
drive and speed: that equals that of the 
fastest bipolar TTL logic. With an average 
propagation delay of Sns (150MHz opera- 
tion) and 24mA sink/source capability, 
ACL supplements the HE4000B and 
HCMOC IC ranges to allow designers to 
implement the outstanding CMOS bene- 
fits of wide and symmetrical noise. mar- 
gins, high reliability, and reduced power 
dissipation across the whole speed spec- 
trum of logic circuitry. 


The inevitable fast edges associated with 
the exceptionally high speed of ACL re- 
quired one final hurdle to be removed: the 
problem, which also exists forfast-switch- 
ing bipolar logic, can reduce system noise 
margins, cause loss of stored data and 
reduce system speed. We have solved it 
for ACL. by discarding the traditional cer- 
ner supply pinning arrangement and 
simultaneously adopting a flowthrough 
architecture wherein the supply pins are 
at the center of each side of the package 
(where the internal inductance is mini- 
mum), all the input pins are on one side, 
ail the output pins are on the other, and 
control pins are at the corners. Although 
this solution means that ACL is not pin- 
compatible with the comparable TTL and 
HCMOS functions, as an engineering- 
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driven company, we felt that the consid- 
erations of improving system reliability, 
simplifying peb design and reducing 
board area should take precedence. 


All types within our ACL family have out- 
puts that are both CMOS and TTL-com- 
patible and are available for operating 
temperature ranges of -40°C to +85°C 
(commercial/industrial: 74AC/ACT pre- 
fix) or -55°C to +125°C (military: 54AC/ 
ACT prefix). They come in two versions: 


¢ Fully buffered 54/74AC types with 
CMOS-compatible input switching 
fevels (typically V../2) and a supply 
voltage range of SV to'5.5V for all- 
CMOS systems 
¢ Fully buffered 54/74ACT types with 
TTL-compatible input switching 
levels (typically 1.5V) and a supply 
. voltage range of 5V+10% for 
interfacing with TTL systems 
Since the low power dissipation of our 
ACL ICs makes them ideal for circuitry on 
densely packed boards in small encio- 
sures, we didn’t overlook the need to 
make them compatible with surface 
mounting technology which is being in- 
creasingly used for automated assembly 
of electronic equipment to achieve signifi- 
cant reduction of its size and weight. 
Production quantities of a// our ACL ICs 
are available in DIP packages and in SO 
(small outline) packages. The dimen- 
sions of the latter were originally devel- 
oped by us and now form the basis of 


. JEDEC standard publication 95 {also 


published in IEC standard document 191- 
2, family A76). 


ACL ICs are compietely latch-up free and 
have complete protection against electro- 
static discharge (ESD) at their inputs. 


ACL IN A NUTSHELL 

AGL has all the well-known attributes of 
our HCMOS family combined with faster 
operation and increased drive capability. 
Here are 14 reasons why Signetics is 
head and shoulders above the rest: 


* Acomprehensive type range from 
simple gates to shift registers and 
counters 

* All types available in 74AC versions 
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(CMOS input levels) and 74ACT 
versions (TTL input leveis) 

All types available in SO (small 
outline) packages as well as in DIP, 
So you can use surface-mount 
techniques to increase pcb packing 
density. The 14 and 16-pin SO 
packages are the narrower 150mil 
(3.8mm) versions and are available 
on 16mm tape on 13 inch diameters 
reels (2500 ICs). The 16, 20, 24 
and 28-pin SO packages are 300mii 
(7.6mm) wide and are available on 
24mm tape with 1000 ICs on a 13 
inch reel. The body width of all the 
DIP packages (14 to 28 pins) is 
300mil (7.6mm). 

Completely latch-up free and fully 
ESD protected up to +2kV (human 
body model) at all inputs and 
outputs. 

Low power dissipation. Typical 
quiescent current per package is 
only a few nanoamps for gates, flip- 
flops and MSI. Typical counter 
operating current with a 5V supply is 
250pA at 1MHz and increases 
linearly with frequency. 

24mA sinW/source current. For 
incident wave switching 74AC/ACT 
types can provide +75mA (for driving 
a 50Q load). 

ACL input current is oniy 1A in the 
High or Low state. This is essen- 
tially zero compared with the input 
current of TTL technologies. The 
fan-out to other CMOS ICs is 
therefore only limited by load 
capacitance considerations and not 
by DC loads. 

More than three times the noise 
immunity of TTL. Input switching 
levels are between 30% and 70% of 
Vac for 74AC types and between 

0. Vv and 2V for 74ACT types. The 
output swing for all ACL ICs is from 
0.1V to V,,-0.1V with a load of 
50qA (fifty ACL inputs), and from 
0.5V to V,,-0.8V with a load of 
+24mA. 

The input switching threshold level 
is subject to a variation of only 
+60mvV over the entire temperature 
range, much less than the t300mV 
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Figure 1. The Logic Family: Speed/Power Sectrum 


Specified for advanced TTL families. 

¢ Wide supply voltage range. AC 
versions are specified with a supply 
from 3V to 5.5V (the internal logic 
state is maintained down to 2V). 
Battery back-up is no problem and: 
automotive applications are pos- 
sible. TTl-compatible ACT versions 
are specified with a supply of 5V + 
10%. 

« With a 5V supply, propaga- 
tion delay for a gate is 5ns for either 
High-to-Low or Low-to-High transi- 
tions into a‘capacitive load of 50pF. 
On-chip n delay for gates 
is only 0.5ns. Typical operating 
frequency is up to 150MHz at 25°C 
and f,,, |s simply specified with 
50% factor. . 

« Outputs have edge contro! circuits to 
teduce the effective dv/dt, thereby 
further reducing switching noise. 
The output buffers are standardized 
to allow symmetrical output current 
sourcing and sinking for equal 
output rise and fall times. This 
results in simplified design combined 
with optimum speed and AC 
performance. 

* Center supply pins and flowthrough 
architecture to minimize ground and 
supply rail glitches during simultane- 
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ous switching ‘of outputs, and to 
simplify board layout. 

* All ACL critical inputs have a new 
patented, dynamic hysteresis to 
make them less susceptible to slow 
input edges. (A critical input is 
considered an input which controls © 
more than one output.) 

* Extensive customer support is 
available. 

* Signetics ACL IC¢ are aitemate- 
source by Tl. 


A CLOSER LOOK AT ACL 


Supply V: 

ACL circuits with the type number prefix 
74AC operate from a supply voltage 
range of 3V to'5.5V which meets the new 
industry JEDEC standard No. 8 which 
specifies 3.3V +0.3V for regulated power 
supply systems. | The intemal logic of 
74AC circuits will, however, maintain its 
state with.a supply voltage as low as 2V. 
This facilitates the use of a lithium battery 


as a back-up supply. ACL circuits with the. . 


type number prefix 74ACT operate froma 
supply voltage of 5V +10% which is con- 
sistent with the supply voltage for the TTL 
logic circuits with which they are intended 
to interface. 
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Power Dissipation 

One of the most important requirements 
for any logic system is low, power dissipa- 
tion because it minimizes system cost, 
allows higher packing density, and results 
in improved reliability because of lower 
operating temperature. 


The typical quiescent power dissipation 
of an ACL gate (2.5nW) is more than six 
orders of magnitude less than: that of © 
bipolar TTL functions. This is because, 
untike TTL circuits, CMOS circuits dissi- 


"pate only negligible power due to leakage 


currents when they are not switching. 
The maximum quiescent current per ACL 
package for SSI (401A) is less than 1% of 
that of an equivalent TTL package with 
50% of the gates in the High state. The 
typical dynamic power dissipation of ACL 
gates is also very iow. With 50pF lead and 
a SV supply, itis 0.18mW at 100kHz rising 
to only 18mW at 10MHZz, two-thirds of 
which is dissipated in the load capaci- . 
tance. This is considerably lower than, 
that of the fastest TTL circuits, particularly 
at lower frequencies where. their high 
quiescent current predominates over 
their dynamic current. 
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The power cross-over frequency where 
ACL and TTL dissipate the same power is 
about 10MHz for a gate, and more than 
20MHz for a flip-flop. However, in a 
practical logic system, only a few of the 
logic elements operate at the maximum 
clock frequency, so the average operat- 
ing frequency is much lower, giving ACL 


ICs an even greater. advantage over 


advanced TTL. In a more complex sys- 
tem comprising a divider chain of six flip- 
flops, the power cross-over frequency no 
longer exists. At 30MHz, ACL still dissi- 
pates only one sixth of the equivalent 
advanced TTL dissipation. If the divider 
chain ‘is lengthened, or the system com- 
plexity increased, the power saving in- 
creases even more. 


Propagation Delay ns 

The on-chip propagation for a single ACL 
gate is only 0.5ns. For an entire ACL 
package with a 50pF toad, it is 5ns aver- 
age for High-to-Low or Low-to-High tran- 
sitions. Moreover, propagation delay is 
specified over the entire operating tem- 
perature range and at two system supply 
voltages (3.3V +0.3V and 5V+0.5V). For 
user convenience, we also specify the 
minimum propagation delay. The speci- 
fied limits are comparable to those for the 
most advanced TTL logic. The AC char- 
acteristics of ACL are improved by stan- 
dardized output buffers which allow equal 
rise and fall times. The typical switching 
frequency limit for ACL is 150MHz at 25°C 


and is specified with a 50% duty factor so 
you don't have to tweak the pulse widths 
as you do with TTL. Due to the high drive 
current capability of the low impedance 
ACL outputs, propagation delay variation 
as a function of load capacitance is much 
less than that of most other logic ICs. 


Noise Immunity 


- The input switching levels for 74AC iCs 


are always between 


3 
ah 
233 
Terr 
are 


inputs). For 74AC circuits driving 50 
CMOS inputs, the low- and high-level 
noise immunity with a 4.5V supply is, 
itis even greater for 
a higher supply Voltage, 74ACT ICs 
match the Low-level noise immunity of 
TTL at higher operating temperatures (up 
to 85°C) and exceed it at 70°C. The High- 
level noise immunity is three times that of 
TTL. ACL ICs are, therefore, ideally 
suited for use in electrically noisy environ- 
ments such as those encountered in in- 
dustry, telephony and automotive appli- 
cations. 


Drive Capability 

Although the ACL family has the low input 
current which is a characteristic of CMOS 
circuits, it is capable of providing output 
current of up to 24mA without sacrifice of 
noise immunity or switching speed. 
Moreover, unlike the fastest TTL circuits, 
all ACL ICs have standardized output 


Voc 
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INPUT” CRCUT 
PIN DISTRIBUTED 
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100pF 


(b) ‘Human Body Model’ Test Arrangement 


Figure 2. The inputs of ACL ICs Are Fully Protected Against ESD. 
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buffers which allow symmetrical output 
current sinking and sourcing to obtain 
equal rise and fall times. This simplifies 
design and results in optimum speed and 
AC performance. 


The drive current specified for ACL is 
valid over the entire operating tempera- 
ture range and, since the input current for 
ACL circuits is only 111A in the High or Low 
state, the fan-out when driving other 
CMOS circuits is only limited by load 
capacitance considerations and not by 
the available drive power. However, in 
the fastest logic systems, ACL will proba- 
bly be working in a transmission line 
environment where its low output resis- 
tance (202 max.) is of particular signifi- 
cance for reducing a system's suscepti- 
bility to crosstalk and induced noise, and 
for guaranteeing incident wave switching 
to optimize system speed. For example, 
to guarantee incident wave switching 
over the commercial temperature range, 
the sink/source capability of ACL is 75mA 
at V,.=1.65V which allows terminated 
lines with a characteristic impedance 
down to 502 to be driven at the maximum 
supply voltage. 


ESD Protection 

The ACL input network shown in Figure 
2(a) incorporates reverse-biased diodes 
between the positive rail, input pins and 
ground in order to clamp the input voltage 
to provide ESD protection and limit the 
amplitude of any ringing. These diodes 
have typical forward voltage drops of 
0.9V and reverse breakdown voltages of 
18V. ACL inputs can withstand ESD of 
greater than +2kV from the ‘human body 
model’ (1.5k ohm, 100pF, 13ns pulse rise 
time) shown in Figure 2(b). This meets 
MIL-STD-883B, Method 3015. 


Large inherent diodes formed by the drain 
surfaces of ACL output transistors pro- 
vide protection and allow discharges up 
to 2kV to be sustained without damage to 
outputs. 


ACL Is Latch-up Free 

Latch-up can be reduced by the use of 
extensive guard rings, but at the expense 
of increased chip area. In our ACL family, 
we've completely eliminated latch-up by 
growing the high-resistivity p epitaxial 
layer on a very low-resistivity p* layer and 
thereby prevents parasitic bipolar transis- 
tors from being forward biased. This, plus 
proprietary layout rules and process 
parameters that even further reduce the 
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gain of the parasitic bipoiar transistors, 
means that our ACL ICs are completely 
latch-up free. 


We've subjected our ACL ICs to latch-up 
tests with ratings far exceeding those 
specified by JEDEC. Inno case did latch- 
up occur. For example, input/outputs can 
withstand currents as high as 100mA DC 
or 450mA pulsed. Voc breakdown for 
ACL ICs doesn’t occur “inti a supply cur- 
tent of 6.8mA; this requires a supply volt- 
age of more than 21V. After breakdown, 
the supply voltage always snaps back to 
a level far greater than the maximum 
operating supply voltage. So, latch-up 
will not occur in the event of severe supply 
over voltage. 


74ACT - FOR INTERFACING 
WITH TTL 

Since the entire type range of ACL ICs is 
also available in 74ACT versions, it is 
easy to drive ACL from ALSTTL, ASTTL 
or FAST-TTL outputs without using 
power consuming pull-up resistors at the 
bipolar logic outputs to maintain ade- 
quate noise margins. 


All the advantages previously described 
for 74AC ICs naturally also apply to the 
74ACT versions. The only differences 
are that the propagation delay is slightly 
longer and the nominal supply voltage 


and the input structure of the 74ACT 
types have been modified to match TTL 
characteristics. The modified input struc- 
ture not only adapts to TTL input switch- 
ing levels, but also reduces power con- 
sumption when a minimum TTL High 
output level of 2.4V is applied toa 74ACT 
input. 


For TTL compatibility, the supply voitages 
for 74ACT ICs is 5V +10%. Unlike 74AC 
ICs which have an input switching thresh- 
old of 50% of V,,., the. input switching 
threshold of 74ACt types is 1.5V and the 
inputs switch between the same levels as 
TTL (Vit max=0-8V; Vi inin=2V). The tem- 
perature © sensitivity ofthe input switching 
threshold, however, is only +60mV over 
the entire temperature range, so the 
noise margins also remain very stable 
over the temperature range. With a 4.5V 
Supply and an output current of 50nA (50 
ACL inputs), a 74ACT output swings 
between 0.1V and V,-0.1V. With the 
maximum output current of 24mA, it 
swings between 0.5V and V_.-0.8V. So, 
for a 74ACT IC with a 4.5V supply driving 
fifty ACL inputs, the noise margins are 
53% of Vo, (High) and 15.5% of V, 
(Low). Forasimilar LSTTL IC, they woul uid 
be only 15% of V.-(High and 8% of V., 
(Low). Even when a 74ACT IC is deliver- 
ing 24mA, the noise margins are 42% of 
Vog (High) and 6.6% of V., (Low). 


SAFE DRIVING-INTERFACE REQUIREMENTS 


ADVANCED TECHNOLOGY 
MAKES IT POSSIBLE 

The 10-mask ACL construction is a result 
of our continuing development program 
to enhance the proven polycrystalline sili- 
con (polysilicon) gate CMOS process. It 
incorporates several technological inno- 
vations for increasing packing density, 
speed, and reliability. 


The twin-well p/n’ structure and doubie- 
layer metal interconnects allow a high 
packing density which will also facilitate 
development of future MSULSI circuitry. 


Three main features contribute to the 
exceptionally high speed of ACL. Firstly, 
the effective length of the transistor gate 
is only 14m, resulting in an on-chip propa- 
gation delay of only 0.5ns. Secondly, 
there is a self-aligning titanium disilicide 
(salicide) layer on the source gate and 
drain to reduce series resistance and to 
reduce contact resistance between the 2- 
layer metal interconnects and the junc- 
tions. Thirdly, oxidation of the sidewalls of 
the gate minimizes the gate/source and 
gate/drain capacitances. 


Reliability is assured by using copper- 
doped aluminum on tungsten intercon- 
nects to achieve high resistance to elec- 
tromigration. A very thin titanium layer 
below the tungsten promotes adhesion to 


Safe driving-interface requirements TO 
HC/AC “| HCT/ACT HE4000B TTL* 
5V supply 5V supply 6-15 V supply | 5V supply ECL 10K 
— HC/AG 
L | 5V supply direct direct 4104 direct 10124 
HCT/ACT Ze i 
| 5V supply direct | direct 4104 direct 10124 
[- HE4000B i ~ | 
5V supply | direct direct 4104 direct [ 10124 
HE4000B 7 1 
L 6-15V supply | 4048 or 4050 | 4049 or 4050 direct ao or 4050 | transistor 
Tr" pull-up 4 | 
5V supply ee | resistor al direct 4104 Fk | 101 24 oxi 
ie ree 10K 10125 [ 10725 | transistor 10124 direct 
* Includes LS, S, STD, FAST, ALS and AS 


NOTES: 
direct = without interface components 


4104 = Low-to-High level shifters from the HE4000B family 

10124 = TTL to ECL translator from the ECL 10K and 100K families 
10125 = ECL to TTL translator from the ECL 10K and 100K families 
4049/4050 = High-to-Low level shifters from the HE4000B family 
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the underlying oxide. Furthermore, a p 
epitaxial layer on a low-resistivity p* sub- 
strate results in a high degree of latch-up 
immunity. 


NEW PINOUTS FOR ACL ADD 
RELIABILITY AND SIMPLIFY 
DESIGN 


The fast rise and fall times associated . 


with high speed logic can lead to noise 
problems when one or more outputs of an 
{C switch from one logic state to another. 
As shown in Figure 3 this discharges the 
load capacitances through the internal 
supply pin inductance, thereby causing a 
transient that lifts up the on-chip ground 
and reduces the effective supply voltage 
to the chip. The problems are particularly 
severe in CMOS logic in which the out- 
puts can switch almost from one supply 
tailto the other. Referred to as simultane- 
ous switching noise, the transient ap- 
pears on any unswitched output(s) of the 
switching IC and has a peak amplitude 
directly proportional to the number of 
outputs simultaneously switched and to 
the internal inductance associated with 
the IC supply connections. This lifting up 
: the GND and consequent reduction of 

levels degrades system reliability by 
wha lucing noise margins, reducing speed, 
causing loss of stored data and causing 
false switching. 


itis acommon misconception that supply 
decoupling capacitors located adjacent 
to each IC will eliminate simultaneous 


output switching transients. The output 
capacitance noise is related to 
the absolute inductance of the supply 
connection between the chip in the IC and 
the external supply groundplane. Since 
muttilayer boards provide excellent sup- 
ply and groundpilanes, improvement can 
only be achieved by manufacturers taking 
measures to reduce the supply lead in- 


ductances within the IC. Supply line - 


decoupling should be similar to that used 
for TTL systems operating at comparable 
speed. 


In the early days of integrated logic, IC 
manufacturers were forced to position the 
supply pins at diagonally opposite cor- 
ners of the package because of layout 
restrictions imposed by single-sided 
print-boards which were in universal use 
at that time. However, in today’s world of 
double-sided and multilayer print-boards 
and much faster logic, placing the supply 
pins at diagonally opposite corners of the 
package where the long bonding wires 


and lead frame segments have the maxi- © 


mum inductance can no longer be consid- 
ered to be good engineering practice 
because it's the worst possible position- 
ing from the point of view of simultaneous 
switching noise. So, for our. ACL ICs, 
we've decided that optimum rellability is 
far more important than pin Compatibility 
with TTL, and we've relocated the GND 
and V,. pins; 16-pin ICs with 3 or 4 

outputs have two GND pins and two V,.. 
pins; 20, ee ee 


April 1968 


outputs have four GND pins and two V... 
pins. 


Tests performed on our octal ACL ICs 
with the new pinning reveal that, when 
seven outputs are simultaneously 
switched from High to Low, the amplitude 
of simultaneous switching noise stays 
well below the Low input switching level 
andis only about 35% of that for an IC with 
comer GND and V_,,, pins. 


We've also rationalized the positioning of 
the /O and control pinning of ACL ICs as 
shown in Figure 4. All the inputs surround 

pin(s) on the side of the package 
with fhe highest pin numbers, and all the 
outputs surround the GND pin(s) on the 
other side of the package. The control 
pins are strategically placed at the cor- 
ners of the package. This ACL flow- 
through architecture, which is used for alt 
ACL ICs in both DIP and SO packages, 
reduces the total inductance of outputs 
(bonding wire plus lead frame and output 
pin) between the chip and the pcb tracks. 
Italso facilitates positioning of decoupling 
components, simplifies pcb design .and 
fault-finding, and decreases the area ot 
pcb required. 


74AC111784, 


Numeric Index 


TvpENO, NO. OF 


PINS PAGE 
74AC/ACT11000 16 Quad 2-Input NAND Gate .... §-3 
T4AC/ACT1 1002 16 Quad 2-Input NOR Gate .. ee 5-7 
T4ACIACT11004 20 Hex Inverter ............cccc0s aie 5-11 
74AC/ACT11008 16 Quad 2-input AND Gate .. ie 5-15 
T4ACIACT11010 16. Triple 3-Input NAND Gate ... SSI 5-19 
T4AC/ACT11011 16 Triple 3-Input AND Gate .. .. SSI 5-23 
T4AC/ACT11013 14 Dual 4-Input NAND Schmitt-Trigger .. SSI 5-27 
T74AC/ACT11014 20 Hex Inverter Schmitt-Trigger-.... ... SSI 5-31 
74AC/ACT11020 14 ‘Dual 4-Input NAND Gate .. .. SSI 5-35 
74AC/ACT11021 14 Dual 4-Input AND Gate .... os) | 5-39 
T4AC/ACT11027 16 Triple 3-input NOR Gate .. ... SSI 5-43 
T4AC/ACT11030 14 8-Input NAND Gate ...... . SSI 5-47 
74AC/ACT11032 16 . Quad 2-Input OR Gate . SSI 5-51 
T4AC/ACT1 1034 20 Hex Non-Inverter.............s00 ei .. SSI 5-55 
7T4ACIACT11074 14 4 .. SSI 5-59 
74AC/ACT11086 16 5-68 
74AC/ACT11109 16 .. SSI 5-70 
T4AC/ACT11112 16 MsI 5-77 
74AC/ACT11132 16 ssi 5-84 
74AC/ACT11138 16 ms MsI 5-88 
74AC/IACT11139 16 Dual 2-to-4 Line Decoder/Demuttiplexer: Active-Low Msi t 
TAACIACT11151 16 8-Input Multiplexer ........... MSI 5-04 
74ACfACT11153 16 Dual 4-Input Multiplexer ... ws! t 
74AC/ACT11157 20 Quad 2-Input Multiplexer . MS t 
74AC/ACT11158 20 Quad 2-Input Multiplexer, INV .. MSI 5-100 
74AC/ACT11160 20 Synchronous Presettable Synchronous MSI 5105 
T4AC/ACT11161 20 Synchronous Presettable Synchronous 4-Bit Binary Counter; Asynchronous Reset Msi t 
T4AC/ACT11162 20 Synchronous Presettable Synchronous BCD Decade Counter; Synchronous Reset MS 5-115 
74AC/ACT11163 20 —_ Syiichronous Presettable Synchronous 4-Bit Binary Counter; Synchronous Reset MS) t 
74AC/ACT11168 20 = Synchronous Up/Down BCD Decade Counter .......:..csccsessssssessseeceee .. MSI t 
T4AC/ACT1I1169 20 Synchronous Presettable 4-Bit Up/Down Binary Decade Counter .. ... MSI t 
74ACIACT11174 20 Hex D-Type Flip-Flop w/Reset; Positive-Edge Trigger ...... ..MSI ¢ 
T4AC/ACT1I1175 20 Quad D-Type Flip-Flop w/Reset; Positive-Edge Trigger ... MSI 5-124 
74AC/ACT11181 28 4-Bit Arithmetic Logic Unit 0.0... ccs cccssccssscessseseesessecssssssecaee .. MSI t 
74AC/ACT11190 20 Asynchronous Presettable Synchronous Decade Up/Down Counter wiSingle Clock MSI 5-191 
T4AC/ACT11191 20 —_- Asynchronous Presettable Synchronous 4-Bit Binary Up/Down Counter w/Single Clock .........MS 5142 
T4AC/ACT11192 20 Asynchronous Presettable Synchronous BCD Decade Up/Down Counter w/Dual Clock ......... MSI 
T4AC/IACT11193 20 Asynchronous Presettable Synchronous 4-Bit Binary aoe Counter w/Dual Clock . ... MSI + 
T4AC/ACT11194 20 4-Bit Bidirectional Universal Shift Register ..MSI 5-153 
T4AC/ACT11238 16..  3-to-8 Line Decoder/Demultiplexer; Active-High ... «MSI 5-161 
T74ACIACT11239 16 Dua! 2-to-4 Line Decoder/Demuttipiexer; Active-High MSI 
T4AC/ACT11240 24 Octal Buffer/Line Driver, INV (3-State) ... .. MSI 5-167 
T4AC/ACT11241 24 Octal Buffer/Line Driver (3-State) ..... MS 5-174 
T4AC/ACT11244 24 =~ Gctal Buffer/Line Driver (3-State) .... ... MSI 5-175 
T4AC/ACT 11245 24 Octal Transceiver w/Direction Pin (3-State ...MSI 5-179 
74AC/ACT11251 16 —8-Input Multiplexer (3-State) ............. ...MSI 5-183 
T4AC/ACT11253 16 Dual 4-Input Multiplexer (3-State) MS 5-189 
T4ACIACT11257 20 ‘Quad 2-Input Multiplexer (3-State) .. .. MSI 5-195 
T4AC/ACT1 1258 20 Quad 2-Input Multiplexer, INV (3-State) ... .. MSI 5-201 
T4AC/ACTA1269 28 Synchronous Presettable 8-Bit Binary Up/Down C Counter .. ...MSI Tt 
T4AC/ACT11280 14 .-MSI §-207 
74AC/ACT11286 14 «MSI 5-212 
74AC/ACT11299 24 .. MSI t 
T4ACIACTI1323 24 ..MSI + 
T4ACIACT11352 16 ..MSI 


For more information on these devices contact your loca! sales organization; see addresses on back cover. 
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TYPE NO. yng DESCRIPTION CLASSIF page 
74AC/ACT11353 16 _Dual 4-Input Muttiplexer, INV (3-State) 5-218 
J4AC/ACT11373 24 Octal D-Type Transparent Latch (3-State) ... 5-224 
J4AC/ACT11374 24 Cotal D-Type Flip-Flop; Positive-Edge Trigger: 3-State . 5-231 
JAACIACT11378  20_~—- Hex D-Type Flip-Flop w/Enable; Positive-Edge Trigger .. t 
J4ACIACT11379 20. Quad D-Type Flip-Flop w/Data Enabie....... : t 
J4AC/ACT11520 20 _8-Bit Identity Comparator w/Input Pull-Up 5-237 
J4ACIACT11521 -20.—=—«B Bit Kdentity Comparator ..cscscscecsesctcen ; 5-242 
J4AC/ACT11533 24 Octal D-Type Transparent Latch, INV (3-State) ...... % 5-247 


74AC/ACT11534 24 Octal D-Type Flip-Flop; Positive-Edge Trigger, INV (3-State) .... 
74AC/ACT11568 24 Synch. Presettable BCD Decade Up/Down Counter w/Synch. and Asynch. Reset . 
74AC/ACT11569 24 Synch. Presettable 4-Bit Binary Up/Down Counter w/Synch. and Asynch. Reset........ 
74AC/ACT11579 24 _8-Bit Binary Up/Down Counter w/Common I/O Pins; Synch. and Asynch. Reset (3-State) 
74AC/ACT11620 24 Octal Transceiver w/Dual Enable: 3-State, INV .........ccscsssssssssseeensecssesnensensenteens 
74AC/ACT11623 24 Octal Transceiver w/Dua! Enable (3-State) ......... 
74AC/ACT11640 24 Octal Transceiver w/Direction Pin, INV (3-State) 
74AC/ACT11643 24 Octal Transceiver (3-State); True/INV ................ 
T4AG/ACT11646 28 Octal Transceiver/Register w/Direction Pin (3-State) ...... 
74AC/ACT11648 28 Octal Transceiver/Register w/Direction Pin, INV (3-State) . 
T4AC/ACTI1651 28 Octal Transceiver/Register w/Dual Enable, INV (3-State) . 
TAAC/ACT1 1652 28 Octal Transceiver/Register w/Dual Enable (3-State) ...... 
T4AC/ACT11657 28 Octal Transceiver w/8-Bit Parity Checker/Generator ..... 
74ACIACT11810 16 Qua 2-input Exctusive-NOR Getta  --cnsscsemewsrenenrtnneeneenmnene 
74AC/ACT11818 28 = 88-Bit Diagnostic/Pipe-Line Register 
74AC/ACT11819 28 —8-Bit Diagnostic/Pipe-Line Register w/Parity Even Output 
T4AC/ACT11821 28 10-Wide D-Type Flip-Flop; Positive-Edge Trigger (3-State) . 
T7&AC/ACT11822 28  10-Wide D-Type Flip-Flop; Positive-Edge Trigger (3-State): , INV ... 
74AC/ACT11823 28. 9-Wide D-Type Flip-Flop w/Reset and Enable; Positive Edge Trigger (3-State) .. 
74AC/ACT11824 28 — 9-Wide D-Type Flip-Flip w/Reset and Enable; Positive-Edge Trigger, INV (3-State) .. 
T4AC/ACT11825 28 Octal D-Type Flip-Flop w/Reset and Enable; Positive-Edge Trigger (3-State) ........ 
T4AC/ACT1 1826 28 Octal D-Type Flip-Flop w/Reset and Enable; Positive-Edge Trigger, INV hous 
74AC/ACT11827 28 10-Wide Butffer/Line Driver (3-State) = 
74AC/ACT1 1828 28  10-Wide Buffer/Line Driver, INV (3-State) ....... 
T74AC/ACT11833 28 _—8-Bit Transceiver w/9-Bit Parity Checker/Generator and Error Flip-Flop ..... 
T4ACIACT1I1834 28 —8-Bit, INV Transceiver w/9-Bit Parity Checker/Generator and Error ies 
74AC/ACT11843 28  10-Wide D-Type Transparent Latch (3-State) ............... 

T4ACIACT11842 28  10-Wide D-Type Transparent Latch, INV (3-State) ........ 
74AC/ACT11843 28 9-Wide D-Type Transparent Latch w/Set and Reset (3- ) 
T4&ACIACT1 1844 28  9-Wide D-Type Transparent Latch w/Set and Reset, INV (3-State) 
74AC/ACT11845 28 Octal D-Type Transparent Latch w/Set and Reset (3-State) ........... 
74AC/ACT11846 28 Octal D-Type Transparent Latch w/Set and Reset, INV (3-State) ... 
T4AC/ACT1 1853 28  8-Bit Transceiver w/9-Bit Parity Checker/Generator and Error Flag Latch 
T4AC/ACT11654 28 &-Bit INV Transceiver with 9-Bit Parity Checker/Generator and Error des Latch ... 
T4AC/ACT11861 26  10-Wide Transceiver (3-State) a sas 
74AC/ACT11862 28  10-Wide Transceiver (3-State): 
74AC/ACT1 1863 28 9-Wide Transceiver: 3-State ......... 

74AC/ACT11864 28 9-Wide Transceiver, INV (3-State) .... 

T4AC/ACT11873 28 Dual D-Type 4-Bit Transparent Latch w/Reset (3-State) . 
74AC/ACT11874 28 Dual D-Type 4-Bit Flip-Flop Latch w/Reset (3-State) .... 
74AC/ACT11881 28 4-Bit Arithmetic Logic Unit w/Status Check Register 
T4AC/ACT1 1882 28  32-Bit Look-Ahead Carry Generator ............-..ssse 
T4AC/ACT11898 20 10-Bit Serial-in Parallel-Out Shift Register 


§ Aa Aa 
Bi oop pike eee naan Pees eee 


t For more information on these devices contact your local sales orgenization; see addresses on back cover. 
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Functional Index 


ACL 74AC/ACT11XXX FAMILY 
‘Type numbers have a suffix which signifies the type of package: : 


N = Plastic DIP; D = Plastic Surface Mount Device 
TYPE NO. PINS DESCRIPTION CATION PAGE 
NANDWORGeme ==S=SCSSSS 


74AC/ACT11000 16 Quad 2-input NAND Gate .enesesensennennieneennntnustntnetinesennntinitnieseeseec ssi 53 
Y4AC/ACT11002 16 Quad 2-input NOR Gate .. 
7&AC/ACT11010 16 Triple 3-Input NAND Gate... 
74AC/ACT11013 14 Dual 4-Input NAND Schmitt Trigger 
74AC/ACT1 1020 14 Dual 4-Input NAND Gate ..... ssi . &S 
74AC/ACT11027 16 Triple 3-Input NOR Gate... 
74AC/ACT11030 14 B-Input NAND Gate................ 
T4ACIACT11132 16 = Quad 2-Input NAND Schmit Le . SSI 5-84 


AND/OR Gates 

74AC/ACT11008 16 
TAACIACT11011 16 
74AC/ACT11021 14 
74AC/ACT11032 16 
74AC/ACT1 1066 16 
74AC/ACT11810 16 


74AC/ACT11004 20 
74AC/ACTI1014 20 
74AC/ACT11034 20 
74AC/ACTI1240 24 
74AC/ACTI1241 24 
TAAC/ACT11244 24 
74AC/ACT11827 28 
74AC/ACT11628 28 


t . For more information on these devices contact your locel sales organization; see addresses on back cover. 
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ACL 74AC/ACTIIXXX FAMILY 
Type numbers have a suffix which signifies the type of package: 
N = Plastic DIP; D = Plastic Surface Mount Device 


NO. OF 

TYPE NO. PINS DESCRIPTION CATION PAGE 
Flip-Flops/Latches 
74AC/ACT11074 14 Dual 0-Type Flip-Flop with Set and Reset; Positive-Edge Trigger Leaeaacuedpadounian ssi 5-59 
T4ACIACT11109 16 Dual J-K Flip-Flop with Set and Reset; Positive-Edge Trigger ...... .. SSI 5-70 
T4ACIACT11112 46 Dual J-K Flip-Flop with Set and Reset; Negative-Edge Trigger .. MSI 5-77 
74AC/ACT11174 20 Hex D-Type Flip-Flop with Reset; Positive-Edge Trigger ...... ...MSI t 
T4ACIACT1I1175 20 Quad D-Type Flip-Flop with Reset; Positive-Edge Trigger ... MSI 5-126 
74AC/ACT11373 24 Octal O-Type Transparent Latch (3-State) ...MSI 5-224 
74AC/ACT11374 24 Octal D-Type Flip-Flop; Positive-Edge Trigger 4 MSI §-231 
74AC/ACT 11378 20 Hex D-Type Flip-Flop with Enable; Positive-Edge Trigger ...MSI t 
T4AC/ACT11379 20 Quad D-Type Flip-Flop with Data Enabie ........... ..MSI t 
T4AC/ACT11533 24 Octal D-Type Transparent Latch, INV (3-State) . _ .MSI 5-247 
T4ACIACT1 1534 24 - Octal D-Type Flip-Flop; Positive-Edge Trigger, INV (3-State) .. msi 5-254 
T4AC/ACT11821 28 _10-Wide D-Type Flip-Flop; Positive-Edge Trigger (3-State) .... MSI t 
T4ACIACT11822 28  10-Wide D-Type Flip-Flop; Positive-Edge Trigger, INV (3-State) . ws! t 
T4AC/IACT11823 28 -9-Wide D-Type Flip-Flop with Reset and Enable; Positive-Edge Trigger (3-State) .... MSI t 
T4ACIACT11824 28 —_9-Wide D-Type Flip-Flop with Reset and Enable; Positive-Edge Trigger, INV (3-State) MSI t 
T4ACIACT11825 28 Octal D-Type Flip-Flop with Reset and Enable; Positive-Edge Trigger (3-State) ........ Ms! t 
T4ACIACT1 1826 28 Octal D-Type Flip-Flop with Reset and Enable; Positive-Edge Trigger, INV (3-State) MSI t 
74AC/ACT11841 28 —- 10-Wide D-Type Transparent Latch (3-State) weed MsI t 
74AC/ACT11842 28 — 10-Wide D-Type Transparent Latch, INV (3-State) ... us! t 
T4AC/ACT1 1843 28 _9-Wide D-Type Transparent Latch with Set and Reset ( F we MSI t 
74AC/ACT1 1844 28 —9-Wide D-Type Transparent Latch with Set and Reset, INV (3-State) . MSI t 
74AC/ACT11845 28 Octal D-Type Transparent Latch with Set and Reset (3-State)........... MSI t 
74AC/ACT1 1846 28 Octal D-Type Transparent Latch with Set and Reset, INV (3-State) .. MSI t 
T4AC/ACT11873 28 Dual D-Type 4-Bit Transparent Latch with Reset (3-State) ... MSI t 
74AC/ACT11874 28° Dual D-Type 4-Bit Flip-Flop Latch with Reset (3-State) ... ..MSI t 
Registers 
74AC/ACT11194 20  4-Bit Bidirectional Universal Shift Register 5-153 
74AC/ACT11299 24 — 8-Input Universal Shift/Storage Register with Asynchronous Reset and t 
T4AC/ACT1 1323 24 8-Input Universa! Shift/Storage Register with Synchronous Reset and Common VO Pins .. t 
74AC/ACT11818 28 —8-Bit Diagnostic/Pipe-Line Register t 
T4ACIACT11819 28 —8-Bit Diagnostic/Pipe-Line Register with Parity Even Output... t 
74AC/ACT1 1898 20 = 10-Bit SeriatIn Parallel-Out Shift Register 5-268 
Arithmetic Circults 
74AC/ACT11181 28 4-Bit Arithmetic Logic Unit ‘ t 
74AC/ACT11280 14 — 9-Bit Odd/Even Parity Generator/Checker ... A 5-207 
T4AC/ACT 11286 14 9-Bit Odd/Even Parity Generator/Checker with Bus Drive VO Port .MSI 5-212 
74AC/ACT11520 20: —-8-Bit Identity Comparator with Input Pull-Up .... -MSt 5-237 
74AC/ACT11521 20 — 8-Bit Identity Comparator .............-sessessneesernes .MSI 5-242 
74AC/ACT11881 28 4-Bit Arithmetic Logic Unit with Status Check Register ... .MSI t 
74AC/ACT11882 28  32-Bit Look-Ahead Carry Generator Msi t 


t For more information on these devices contact your local sales organization; see addresses on back cover. 
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Introduction 
ACL 74AC/ACT11XXX FAMILY 
Type numbers have a suffix which Signifies the type of package: 
N = Plastic DIP; D = Plastic Surface Mount Device : 
NO. OF CLASSIFI- 

TYPE NO. . PINS DESCRIPTION CATION PAGE 
Counters ; 
T4AC/ACT11160 20 Synchronous Presettable Synchronous BCD Decade Counter; Asynchronous Reset... 5105 
74AC/ACT11161 20 Synchronous Presettable ous 4-Bit Binary Counter; Asynchronous Reset ... t 
74AC/ACT11162 20 Synchronous Presettable Syn _BCD Decade Counter; Synchronous Reset . 5-115 
74AC/ACT11163 20 Synchronous Presettable Synchronous-4-Bit Binary Counter; Synchronous Reset t 
74AC/ACT11168 20 Synchronous Up/Down BCD Decade Counter .......ccccssscscssscssssssssscecsece + 
74AC/ACT11169 20 Synchronous Presettable 4-Bit Up/Down Binary Decade Counter ....... : t 
74AC/ACT11190. 20 Asynchronous Presettable Synchronoys Decade Up/Down Counter with Single Clock ..... 5-131 
74AC/ACT11191 20 Asynchronous Presettable Synchronous 4-Bit Binary Up/Down Counter with Single Clock 5-142 
74AC/ACT11192 20 = Asynchronous Presettable Synchronous BCD Decade Up/Down Counter with Dual Clock: 
74AC/ACT11193 20 Asynchronous Presettable Synchronous 4-Bit Binary Up/Down Counter with Dual Clock... 
7T4AC/ACT1 1269 28 Synchronous Presettable 8-Bit Binary Up/Down Counter? ...cccsessssccccsesssessccsessessccec. 

T4AC/ACT11568 24 Sync. Presettable BCD Decade Up/Down Counter with Synch. and Asynch. Reset 

74AC/ACT11569 24 —_Synch. Presettable 4-Bit Binary Up/Down Counter with Synch. and Asynch. Reset ... 

74AC/ACT11579 24 8-Bit Binary Up/Down Counter with Common V/O'Pins; Synch. and Asynch. Reset (3-State) .. 

Multiplexers : 
74AC/ACT11151 16 —8-Input Muttiplexer ......... é 5-04 
T4AC/ACT11153 16 Dual 4-Input Multiplexer . . MSI t 
74AC/ACT11157 20 = Quad 2-Input Multiplexer ... MSI t 
74AC/ACT11158 * 20 = Quad 2-input Multiplexer, INV ... .MS!I 5-100 
74AC/ACT11251 16 8-Input Multiplexer (3-State) ..... .MSI 5-183 
TAACIACT11253 16 ual 4-Input Muttiplexer (3-State) . .MSI 5-189 
T4AC/ACT11257 20 Quad 2-Input Multiplexer (3-State) ... : * 5-195 
74AC/ACT1 1258 20 Quad 2-Input Multipexer, INV (3-State 5-201 
T4AC/ACT11352 16 Dual 4-Input Multiplexer, INV ................ Tt 
74AC/ACT11353 16 Dual 4-Input Multiplexer, INV (3-State) 5-218 
Decoder/Demultiplexers 

74AC/ACT11138 16 5-83 
T4AC/ACT11139 16 t 
T4AC/ACT11238 16 3-to-8 Line Decoder/Demuttiplexer; Active-High ...... 5-161 
74AC/ACT11239  . 16 —— Dual 2-to-4 Line Decoder/Demuttiplexer; Active-High .. t 
Transceivers 

T4AC/ACT11245 24 Octal Transceiver with Direction Pin (3-State) ....... secbaai 5-109 
74AC/ACT1 1620 24 Octal Transceiver with Dual Enable, INV (3-State) .. + 
T4AC/ACT11623 24 Octal Transcaiver with Dual Enable (3-State) eer t 
7T4AC/ACT11640. 24 Octal Transceiver with Direction Pin, INV (3-State) . 5-260 
74AC/ACT11643 24 Octal Transceiver (3-State); True/INV ...... soveeecsassusses MSI _t 
74AC/ACT11646 28 Octal Transceiver/Register with Direction Pin (3-State) ... MSI st 
74AC/ACT11648 28 Octal Traneceiver/Register with Direction Pin, INV (3-State) ... MSI t 
T74AC/ACTI1651 28 Octal Transcsiver/Register with Dual Enable, INV (3-State) MSI t 
T4AC/ACT11652 28 Octal Transceiver/Register with Dual Enable (3-State) .... MSI t 
74AC/ACT1 1657 28 Octal Transceiver with 8-Bit Parity Checker/Generator ........... MSI t 
74AC/ACT11833 28 8-Bit Transceiver with 9-Bit Parity Checker/Generator and Error Flip-Flop .... MS! t 
74AC/ACT11834 28 8-Bit INV Transceiver with 9-Bit Parity Checker/Generator and Error Flip-Flop . MSI t 
74AC/ACT 11853 28 8-Bit Transceiver with 9-Bit Parity Checker/Generator and Error Fiag Latch ..... MSI t 
74AC/ACT1 1854 28 8-Bit INV Transceiver with 9-Bit Parity Checker/Generator and Error Flag Latch .. MSI t 
T4AC/ACT11861 28 10-Wide Transceiver (3-State) ash MSI t 
74AC/ACT1 1862 28 10-Wide Transceiver, INV (3-State) MSI ° t 
74AC/ACT11863 28 ~—-9-Wide Transceiver (3-State).......... MSI ¢ 
74AC/ACT11864 28 9-Wide Transceiver, INV (DStabe) neeceiszaciic snes ssettessisadiadcabssacsbelutySbedeurefaiessdenicoih Secsseonc tack MSI - t 


Tt For more information on these devices contact your local sales organization; see addresses on beck cover. 
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introduction 
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ACL 74AC/ACT11XXX FAMILY 
Type numbers have a suffix which signifies the type of package: 
N = Plastic DIP; D = Plastic Surface Mount Device 


TYPE NO. NO. OF CLASSIFI- 


PINS DESCRIPTION CATION PAGE 
Schmitt-Triggers 
T4AC/ACT11013 14. Dual 4-Input NAND Schmitt-Trigger 5-27 
T4ACIACTI1014 20 ~— Hex Inverter Schmitt Trigger-........ 5-31 
74AC/AGT11132 16 Quad 2-Input NAND Schmitt Trigger ...... aie 5-84 


t For more information on these devices contact your local sales organization; see eddresses on back cover. 
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Ordering Information 


TYPE NUMBER DESIGNATIONS 


74 XXX 11 XXX Xx 

i, ae is 
Package Code; 
N = Plastic DIP 


D = Plastic Surface Mount Device 


Three Character Device Code 
(Functionally Compatible to LSTTL Code; 
00 = 000, 74 = 074) 


Pinout Designator; 
Center VCC/GND pins 


[+ AC = CMOS Input Switching Levels; 
Supply Voltage Range 3V to 5.5V 


ae ale ek ACT =TTL Input Switching Levels; 


Supply Voitage Range 4.5V to 5.5V 


74 = Commercial Operating Temperature 
Range; -40°C to +85°C 
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Section 2 
Quality And Reliability 


SIGNETICS LOGIC PRODUCTS - 
QUALITY 

Signetics has put together a winning process 
for manufacturing Logic Products. Our stan- 
dard is zero defects, and current customer 
quality statistics demonstrate our commit- 
ment to this goal. 

The products produced in the Standard Prod- 
ucts Division must meet rigid criteria as de- 
fined:by our design rules and evaluated with a 


ing 
evaluated and reported through our corpo- 


rate-wide QA05 data base system. The SURE: 


(Systematic And Uniform Reliability Evajue- 
tion) Program monitors the performance of 
our product in a variety of accelerated envi- 
ronmental stress conditions. All of these pro- 
grams and systems are intended to prevent 
problems and to inform our customers and 
employees of our progress in achieving zero 
detects. 


RELIABILITY BEGINS WITH THE 
DESIGN 

Quality and reliability must begin with design. 
No amount of extra testing or inspection will 
produce reliable ICs from a design that is 


circuits. To eliminate the possibility of metal 
migration, current in any path cannot 
exceed 2X 10° A/cm*. Layout rules are 
followed to minimize the possibility of shorts, 


nections are required to ensure that the entire 
chip is at the same ground potential, thereby 
precluding internal noise problems. 


PRODUCT CHARACTERIZATION 
Before a new design is released, the charac- 
terization phase is completed to ensure that 
the distribution of parameters resulting from 
lot-to-lot variations is well within specified 
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limits. Such extensive characterization data 
also provides a basis for identifying unique 
application-related problems which are not 
part of norma) data sheet guarantees. Char- 
acterization takes place from -55°C to 
+125°C and at + 10% supply voltage. 


rate groups as weil as by the quality organiza- 
tions of specific units that will operate in the 
facility, After qualification, products manutac- 
tured by the new facility are subjected to 


QA05- QUALITY DATA BASE 
REPORTING SYSTEM 


1964, has evolved to suit changing product 
complexities and performance requirements. 


The SURE Program has two major functions: 


monitor. In the case of Logic products, sam- 
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ples are selected that represent all generic 
product groups in all wafer fabrication and 
assembly locations. 


THE LONG-TERM AUDIT 

One hundred devices from each generic fami- 

ly are subjected to each of the following 

stresses every eight weeks: 

© High Temperature Operating Lite: 
T, = 150°C, 1000 hours, static biased or 
dynamic operation, as appropriate (worst 
case bias configuration is chosen) 

© High Temperature. Storage: T, = 150°C, 
1000 hours 

© Temperature Humidity Biased Life: 85°C, 
85% relative humidity, 1000 hours, 
static biased 

© Temperature Cycling (Air-to-Aie: 
to +150°C, 1000 cycles 


=65°C 


THE SHORT-TERM MONITOR 


a 


er 
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RELIABILITY ENGINEERING 

In addition to the product performance moni- 
tors encompassed in the corporate SURE 
Program, Signetics' Corporate and Division 
Reliability Engineering departments sustain a 
broad range of evaluation and qualification 


The ernginaering process includes: 

® Evaluation and qualification of new or 
changed materiais, assembly/water-tab 
processes : prodyct rs 
designs, f “and subcontractors, 

© Device or generic group failure rate 
studies. 2 

© Advanced environmental .stress 
. development... 

© Faikwe mechaniem charsoserteaien and 
corrective action/prevention -reporting.: 


The ‘environmental stresses utilized in. the 
engineering programs are simitar to those 
utilized fer the SURE monitor; however, more 
highly-accelerated conditions and extended 
durations typify the engineering projécts.. Ad- 
ditional stress: systems such as biased pres- 
sure pot, power-temperature cycling, and .cy- 
cle-biased temperature-humidity, are also in- 
aia in the ae ‘Barbe 


th 


FAILURE: -ANALYSIS. 

The SURE Program and the Reliability. Engi- 
neering Program both include failure analysis 
activities and are complemented. by corpo- 
tate, divisional, and plant failure analysis 
departments. These engineering units ‘pro- 
vide @ service to our customers who desire 
detailed failure analysis support, and, who in 
turn provide Signetics with the technical un- 
derstanding of the faiture odes and inecha- 
nisms actually exptrienced in setvice. This 
information is essential in our ongoing effort 
to accelerate and improve our understanding 
of product failure mechanisms and their pre- 
vention. ee i 


ZERO DEFECTS PROGRAM: 
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Those of you who invest in costly test equip- 
ment and engineering to assure that incoming - 
Products meet your specifications have a. 
special understanding of the cost of owner: 
ship. And your cost does not end there; you: 
are also burdened with inflated inventories, . 
pata ana: and more rework, 


SIGNETICS UNDERSTANDS 
CUSTOMERS' NEEDS 

Signetics. has long had an. organization of 
quality professionals inside all operating units, 
coordinated by a corporate quality depart- 
ment. This broad decentralized. organization 
Provides leadership, feedback, and direction 
for achieving a high level of quality. Special 
ea are weet on specific quality 


In 1980 we’ recognized: ‘thet | in order to 
achieve outgoing: levels ori ‘the order of 
100PPM {parts per ‘milllohi); down from’ an: 
industry practice of 10,000PPM, we needed‘ 
to supplement our traditional quakty programs - 
with one that encompassed aflactivities and 
all tevels of th® company. Such unprecedent- 
ed low defect levels could only be achieved 
by contributions from all employees; from the 
dicey am adeno In 


1979. 19800 1981 
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1982 


Figure 1. Signetics Quality Progress 


short, we needed a program that would effect 
a total cultural change within Signetics in our 
attitude toward quality. 


QUALITY PAYS OFF FOR OUR 


tomers, have improved outgoing product 
quality more than twenty-fold since 1980. 
Signetics’ high quality levels have allowed us 
a "ship-to-stock" program where many major 
customers no longer need to perform incom- 
ing inspection. Incoming product moves di- 


done.on our products. Others are beginning. 
to ‘adopt: thes. cost-saving practices. 

We closely monitor the électrical, visual, and 
mechanical quality of all our products and 
review each return to find and gorrect the 
cause. Since 1961, over 90% of our custom-. 
ere have reported significant improvement” 
in ‘overall Quality (see Figure 1). 


1906 tees 
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1982 


1983 194 a8 


Figure 2. Performance To Schedule On-Time Delivery 


At Signetics, quality means more than work- 
ing circuits. It means on-time delivery of the 
right product-at the agreed upon price (see 
Figure 2). 


ONGOING QUALITY PROGRAM 
The Quality improvement. Program at 
Signetics is based on "Do it Right the First 
Time''. The intent of this innovative program 
is to change the perception of Signetics’ 
employees that somehow quality is solely a 
manufacturing issue where some level of 
defects is inevitable. This attitude has been 
replaced by one of acceptance of the fact 
that ail errors and defects are preventable, a 
point of view shared equally by all technical 
and administrative functions. 

This program extends into every area of the 
company and more than 40 quality improve- 
ment teams throughout the organization drive 
its ongoing refinement and progress. 
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Key components of the program are the 
Quality College, the "Make Certain" Pro- 
gram, Corrective Action Teams, and the Error 
Cause Removal System. 


The core concepts of doing it right the first 
time are embodied in the four absolutes of 


4. The measurement system is the cost of 
quality. 


QUALITY COLLEGE 

Almost continuously in session, Quafity Cot 
lege is a prerequisite for alt employees. The 
intensive curriculum is built around the four 
absolutes of quality; colleges are conducted 
at company facilities throughout the world. 


“MAKING CERTAIN” - 
ADMINISTRATIVE QUALITY 
IMPROVEMENT 

Signetics' experience has shown that the 
largest source of errors affecting product and 
service quality is found in paperwork and in 
other administrative functions. The "Make 
Certain’ Program focuses the attention of 
management and administrative personnel on 
error prevention, beginning with each employ- 
ee's own actions. 


impact and cost of administrative errors, by 
changing attitudes from accepting occasional 
errors to one of accepting a personal work 
standard of zero defects, and by providing a 
formal mechanism for the prevention of er- 
rors. 


CORRECTIVE ACTION TEAMS 
Employees with the perspective, knowledge, 
and necessary skills to solve a problem are 
formed into ad hoc groups called Corrective 
Action Teams. These teams, a major force 
within the company for quality improvement, 
resolve administrative, technical and manu- 
facturing problems. 


ECR SYSTEM (ERROR CAUSE 
REMOVAL) 

The ECR System permits employees to re- 
port to management any impediments to 
doing the job right the first time. Once such 
an impediment is reported, management is 
obliged to respond promptly with a corrective 
program. Doing it right the first time in all 
company activities produces lower cost of 
ownership through defect. prevention. 


VENDOR CERTIFICATION 
PROGRAM 

Our vendors are taking ownership of their 
own product quality by establishing improved 
process control and inspection systems. They 
subscribe to the zero defects philosophy. 
Progress has been excellent. 


1981 1982 


1906 


1983 1984 1906 ees 


Figure 3. Lot Acceptance Rate From Signetics Vendors 


Through Intensive. work with vendors, we 
have improved. our jot acceptance rate on 
incoming materials as shown in Figure 3. 
Simultaneously, waivers of incoming material 
have been eliminated. 


eal io WAIVERS. 


1986 - 

1965 - 4 

1984- 0 

1963- 0 

1062- 2, 

1981-134 

Higher incoming quality material ensures 


higher outgoing quality products. 


QUALITY AND RELIABILITY 
ORGANIZATION 

Quality and reliability professionals at the 
divisional level are invotved with all aspects of 
the product, from design through every step 
in the manutacturing’ process, and provide 
Product assurance testing of outgoing prod- 
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uct. A separate: corporate-level group pro- 
vides direction and common factiites. 


chemical, metallurgy, thin film, oxides 
© Environmental stress testing 
© Quality and reliability engineering 
® Customer liaison 


COMMUNICATING WITH EACH 
OTHER 

For information on Signetics' quality pro- 
grams or for any question concerning product 
quality, the field salesperson in your area will 
Provide you with the quickest access to 
answers. Or, write on your letter-head directly 
to the corporate director of quality at the 
corporate address shown at the back of this 
manual. 


We are dedicated to preventing defects. 
When product problems do occur, we want to 


know about them so we can eliminate their 

causes. Here are some ways we can help 

each other: ~ 

® Provide us with one informed contact 
within your organization. This will 
establish continuity and build confidence 
levels. 


® Periodic face-to-face exchanges of data 


© Test correlation data is very useful. 
Line-pull information and field failure 
reports also help us improve product 
performance. 


© Provide us with as much specific data 
on the problem as soon as possible to 
speed analysis and enable us to take 
corrective action. 


@ An advance sample of the devices in 
question can start us on. the problem 
resolution before physical return of 
shipment. 


This team work. with you will allow us to 
achieve our mutual goal of improved product 
quality. 


MANUFACTURING: DOING IT 
RIGHT THE FIRST TIME 


provement would be achieved by ''doing 
every job right the first time", a key concept 
of the Quality. Improvement Program. During 
the development of the program many pro- 

Dede Grad oe Figure 4, ope 
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eliminate incoming inspection. Such pro- 
grams reduce the user cost of ownership by 
saving both time and money. 
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- SCANMING ELECTRON WACROSCOPE CONTROL 


Waters are sampled daily by. the Quality Control Laboratory from each fabrication area and subjected to SEM 
anelysis. This process contol reveals manufacturing detects such #8 contact and oxide step coverage in the 
Mmetalizatign process.which may result in early telures. 


GRE SORT VISUAL ACCEPTANCE 


Product is inepected for detects caused during fabrication, wafer testing, or the mechanical scribe and break 
Operation. Defects such @s scratches, smears and yiassivated bonding pads are included in the lot 
acceptance criteria. 


PRE-SEAL VISUAL ACCEPTANCE 


Product is napicte to detect an Samage incured at the de attach a wire bonding stations. Detects euch 
+ @@ ecratohes, cdntamination and stneared ball bonds are included in the lot acceptance criteria. 


STABUSZATION BAKE PRECONOIMORING 
Plattic moided devices are baked to stress wits and die bonds and help eliminate marginal devices. {t iso 


eneures an optimum plastic seal to enhance moisture resistance. Hermetic devices are baked to ensure the 
elimination of any remaining cavity moisture. 


TEMPERATURE CYCLING - 


Using MIL-STD-883 Method 1010.1 Condition C devices are cycled from cold to hot temperatures imposing a 
tence ag meee ee ee 
loosened bond is later detected during 100% electrical tests. 


SEAL TESTS 
Hermetic package seal integrity i¢ ensured by 100% gross leak testing. 


SYMBOL 

Devices are marked with the Signetics Logo, device number, and date code or custom symbol per individual 
specification requirements, 

100% ELECTRICAL TEST 

Every device is tested for functional and AC/DC parameters at room temperature with guard bands to assure 
Performance to data sheet limits. 


BURNIN (SUPR H LEVEL B OPTION) 
Devices are burned-in for 21 hours at 155°C junction temperature. 


POST-BURN-IN ELECTRICAL TEST 
Teast to the same stringent test programs and conditions as those used at the pre-bum-in. 


VISUAL 
All products are 100% visually inspected per the requirements specified in Signetics or customer documents, 


PRODUCT ASSURANCE TESTING 

Each lot is sampted and tested for functional and DC at 0°C and + 70°C, and AC/DC and functional at 25°C 
to assure device performance to data sheet limits. 

FINAL QUALITY ASSURANCE GATE 


‘The final QA inspection step guarantees that the specified mechanical and electrical requirements have 
been met. Every shipment is sealed with the craftsman's stamp. 


NOTE: The items on this flowchart do not all happen in the same sequence for all products. 
Figure 4. Logic Products Generic Process Flow 
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QUALITY AND RELIABILITY 

As time goes on, the drive for ZERO DE- 
FECTS will grow in intensity. As we approach 
this goal, new measurement tools are re- 
quired. Statistical Process Contro! (SPC) will 
be the approach Signetics uses to further our 
drive towards ZERO DEFECTS. These efforts 
will provide both Signetics and their custom- 
ers with the ability to achieve the mutual goal 
of improved product quality. 


SPC 
Application of statistics activities goes back to 
the early 1970s. Corporate-wide emphasis, 
however, did not come about until mid-1984. 
Emphasis was then shifted from a sporadic 
and uncoordinated effort to a coordinated 
and disciplined approach. This shift in empha- 
sis came about for two primary reasons: 
1. Customers’ realization of importance and 
tetevance of SPC to quality and reliability 
issues; and 
2. A natural evolution of our quality process 
made introduction of SPC and other relat- 
ed programs an inevitable event. 
Objective 
The objective of the SPC Program is to 
introduce a systematic and scientific ap- 
Proach to business and manufacturing activi- 
ties. This approach utilizes sound statistical 
theory. Managers are expected to be able to 
turn data into information, and make deci- 
sions solely based on data. 
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Organization _ 

The Vice President of Quality and Reliability 
with the Corporate SPC Steering Committee 
set directions for the company. Each operat- 
ing area has € dedicated SPC Coordinator. 


in each operating area, QITs are responsible 
for quality process implementation. SPC coor- 
dinators are responsible: to these teams tc 
Provide the focus needed for training and 
implementation. 

Training 

A two-day course on Crosby's 14-Step im- 
Provement program, and @ one-day course on 
basic problem solving techniques are 
Prerequisites to the formal SPC | (Introduction 
to SPC) training. The intent of SPC | is to 
bridge the subtle differences between Cros- 
by's and Deming’s approach to quality, em- 
Phasizing increased application of statistical 
methodology. 

Signetics' philosophy is to do just-in-time 
training rather than just-in-case training. Se- 
ior management, middie management, su- 
pervisors, and operators are required to take 
the training courses offered in SPC. As the 
application of SPC evolves, training will be 
Provided by previously trained coordinators/ 
Supervisors who. will be instructed to identify 
and remove sources of excessive variation 
within their departments/areas, and to devel- 
op and maintain a permanent contro! system. 
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Conctusion 

The most critical and challenging aspect of 
implementing SPC is establishment of a disci- 
pline within the operating areas where deci- 
sion making is fundamentalty based on verifi- 
able data, and actions are clearly document- 
ed. The other is realization of the fact that 


Statistical tools merely point out the problems 


and are not solutions by themselves. 


in order to implement SPC effectively, three 

steps must be continually used: 

1. Document and understand the process, 
using process flow charts and compo- 
nent diagrams. 

2. Establish data collection systems and 
use SPC tools to identify process prob- 
lems and opportunities for improvement. 

3. Act on the process, establish guidelines 
to monitor and maintain process control. 


Because of the nature of the SPC process, 
Steps 1, 2, and 3 are repeated again and 
again. By doing this, the department/area 
begins to modify its day-to-day activities, 
making job functions and procedures more 
efficient and effective. 


The real measure of any quality improvement 

Program is the result that the customer sees. 

The meaning of Quality is more than just 

working Circuits. it means commitment to On- 

Time Delivery to the Right Place, of the 

Right Quantity, of the Right Product, a the 
Agreed Upon Price. 
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GENERAL 

These family specifications cover the 
common electrical ratings and character- 
istics of the entire 74AC/ACT11XXX 
family, unless otherwise specified in the 
individual device data sheet. 


INTRODUCTION 

The 74AC/ACT11XXX 11m CMOS Logic 
family combines the low power advan- 
tages of CMOS with the high speed and 
drive capability of FAST. 


, SOLUTE MAXIMUM RATINGS’ 


PARAMETER 


DC supply voltage 


' DC input diode current” 
iK 
or 


I DC input voltage 


DC output diode current? 


Family Specifications 


The basic family of devices designated as 
74AC11XXX will operate at CMOS input 
logic levels for high noise immunity, neg- 
ligible quiescent supply and input current. 
It is operated from a power supply of 3 to 
5.5V. 


A subset of the family designated as 
74ACT11XXX with the same features 
and functions as the “AC-types” will oper- 
ate at standard TTL power supply voltage 
(5V+10%) and logic input levels (0.8 to 
2.0V). 


TEST CONDITIONS 


° DC output voltage 


Vg #910 Veg 
fi = number of outputs 


NOTES: 


1. Stresses beyond those listed may cause permanent damage to the device. These are 


ee DC Vog current 
lanp | OC ground current 


fn = number of 


oo 
P 
“Slama 
TOT | Power dissipation per package 


Conditions beyond those indicated under “recommended operating conditions" is not implied, Exposure to. 


may affect device reliability. 


2. The input and output Voltage ratings may be exceeded if the input and output current ratings are observed. 
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(but not jess than 100mA) 


(but not less than 100mA) 


HANDLING MOS DEVICES 

Inputs and outputs are protected against 
electrostatic effects in a wide variety of 
device-handling situations. 


However, to be totally safe, itis desirable 
to take handling precautions into account 


-(also see AN600 “Handling Precautions” 


in Section 5). 


-0.5 t0+7.0 


0.5 10 Voc 40.5 


0.5 to Veg +0.5 


+(n x 25) 


+(n x 25) 
-65 to 150 


stress ratings only and functional operation of the device at these or any other 
absolte-maximum-rated 


conditions for extended periods 


Family Specifications 


DC ELECTRICAL CHARACTERISTICS 


74AC11000 74ACT11000 
SYMBOL] PARAMETER | TEST CONDITIONS Vog | Ta = 428°C | TASS | 1, = 25°C | ASSO | unit 
v | Min | Max Min | Max | Min | Max | Min | Max 
iF [ 3.0 | 2.10 2.10 
High-level 
Nie “eo ohio 45 [3.15 2.45 [ 2.0 2.0 | v 
55 | 3.85 3.85 2.0 2.0 | 
T 3.0 0.90 0.90 
Low-level | 
Vis, Vineet poms 45 1.35 1.35 0.8 08 | Vv 
| 55 1.65 1.65 | 08 | [ 08 
~T “af 3.0 | 29 2.9 T y 
loys = “SOWA 45 | 44 44 44 44 
Ee = a 
v= 55 | 5.4 5.4 5.4 5.4 
High-level Vit 
Ven | cmsatvokios A. low = -4 mA 3.0 | 2.58 2.48 ce ia 
Vv 45 | 3.94 3.8 3.94 3.8 
IH | Igy = -24mA a Bas 
5.5 | 4.94 48 4.94 48 
ian toon [ost | fae] pf faa 
low = SOWA | 45 | 0.1 0.1 0.1 0.1 
Vie 5.5 | 0.1 0.1 0.1 0.1 
Low-level Vit ap 
Vor | output voltage or lou = 1 [so] | 0.36 oat ¥ 
0.36 0.44 0.44 
Vir logy = 24mA p45 [ [ose] [oss] [ose] | 
5.5 0.36 0.44 0.36 0.44 | 
q 
lo = 75MA 55 [ 1.65 1.65 
Input leakage _ | 
| \ | ing V, = Vog oF GND 55 40.1 Dl +£0.1 £10) pA 
3-State output TV=V ory, | 
loz off-state current Vo = Veg oF GND 55 t0:2. 15.0 een an. HA 
Quiescent supply V, = V,.. or GND, 
current, for SSI los oe 5.5 4.0 40 | 4.0 40 ss 
cc Quiescent supply V, = V., or GND, | 
current, for MSt is =" 2 8.0 60 did ag | 
Supply current, if One input at 3.4V, other inputs 
Aleg TTL inputs High? at Voc F GND 22 (oe 10 mA 
NOTES: 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms. 
2. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or Yoo: 


April 1988 


Family Specifications 


RECOMMENDED OPERATING CONDITIONS 


74ACT11000 
SYMBOL PARAMETER +— UNIT 
Nom Max 

~————_ ian 

Voc OC supply voltage i i 45 ae 5.0 5.5 Vv 

| Vv, Sikes voltage ult Yoo _| Vv 

Vo Output voltage Veo v 
AAV parallel ie 0 40 ns/V | 
Tp Operating free-air temperature Te +85 °C _| 


NOTE: 
1. No electrical or switching characteristics are specified at V.,.. < 3V. Operation between 2V and 3V is not recommended, but within that range, a device output will 
maintain a previously established logic state. 
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INTRODUCTION 

The 74ACL data sheets have been de- 
signed for ease-of-use. A minimum of 
cross-referencing for more information is 
needed. 


TYPICAL PROPAGATION DELAY 
AND FREQUENCY 

The typical propagation delays listed at 
the top of the data sheets are the average 
oft, and t, for a typical data path 
through the dette with a 50pF load. 
For clocked devices, the maximum fre- 
quency of operation is also given. The 
typical operating frequency is the maxi- 
mum device operating frequency with a 
50% duty factor and no constraints on tp 
and te. 


LOGIC SYMBOLS 

Two logic symbols are given for each 
device - the conventional one (Logic 
Symbol) which explicitly shows the inter- 
nal logic (except for complex logic) and 
the IEEE/IEC Logic Symbol. 
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Data Sheet 


Specification Guide 


The IEEE/IEC has been developing a 
very powerful symbolic language that can 
show the relationship of each input of a 
digital logic current to each output without 
explicitly showing the internal logic. 


ABSOLUTE MAXIMUM RATINGS 
The Absolute Maximum Ratings table 
lists the maximum limits to which the 
device can be subjected without damage. 
This does not imply that the device will 
function at these extreme conditions, only 
that, when these conditions are removed 
and the device operated within the Rec- 
ommended Operating Conditions, it will 
still be functional and its useful life will not 
have been shortened. 


RECOMMENDED 

OPERATING CONDITIONS 

The “Recommended Operating Condi- 
tions” table lists the operating ambient 
temperature and the conditions under 
which the limits in the “DC Characteris- 
tics” and “AC Characteristics” table will be 
met. The table shouid not be seen as a 
set of limits guaranteed by the manufac- 
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turer, but as the conditions used to test 
the devices and guarantee that they will 
then meet the limits in the DC and AC 
Characteristics tables. 


TEST CIRCUITS 

Good high-frequency wiring practices 
should be used in test circuits. Capacitor 
leads should be as short as possible to 
minimize ripples on the output waveform 
transitions and undershoot. Generous 
ground metal (preferably a ground plate) 
should be used for the same reasons. A 
V..,. decoupling capacitor should be pro- 
vida at the test socket, also with short 
leads. Input signals should have rise and 
fall times of 3ns, a signal swing of OV to 
Vac for 74AC and OV to 3V for 74ACT; a 
shiz square wave is recommended for 
most propagation delay tests. The repe- 
tition rate must be increased for testing 
fray: TWO pulse generators are usually 
Mired for testing such parameters as 
setup time, hold time and removal time. 
f is also tested with 3ns input rise and 
iines, with a 50% duty factor, but for 
typical f, as high as 150MHz, there are 
no coneWathts on rise and fall times. 


Data Sheet Specification Guide 


DC CHARACTERISTICS 

The “DC Characteristics” table reflects 
the DC limits used during testing. The 
values published are guaranteed. 


The threshold values of Vij and Vy are 
applied to the inputs, the otitput voltages 
will be those published in the “DC Charac- 
teristics” table. There is a tendency, by 
some, to use the published V,,, and V 

thresholds to test a device for Hnctiondt: 
ity in a “function-table exerciser” mode. 
This frequently causes problems be- 
cause of the noise present at the test 
head of automated test equipment with 
cables up to.1 meter. Parametric tests, 
such as those eee for des output levels 
under the V,,, ai conditions are done 
fairly slowly’ In the Utder of milliseconds, 
So that there is no noise at the inputs when 
the outputs are measured. But in func- 


tionality testing, the outputs are meas- 
ured much faster, so there can be noise 
on the inputs, before the device has as- 
sumed its final and correct output state. 
Thus, never use V,,, and V,, to test the 
functionality of art’ ACL device type; 
instead, use input voltages of V_._. (for the 
High state) and OV (for the Low fate). In 
no way does this imply that the devices 
are noise-sensitive in the final system. 


In the data sheets, it may appear strange 
that the typical V, is higher than the 
maximum V,, . HoWever, this is because 
Vi aga isthmaximum V,, (guaranteed) 
fo ices that will be nized as a 
logic Low. However, typically a higher V 
will also be recognized as a logic z 
Conversely, the typical V,,. is lower than 
its minimum guaranteed 5 


3-7 


The quiescent supply current |. is the 
leakage current of all the reversat-biased 
diodes and the OFF-state MOS transis- 
tors. 


AC CHARACTERISTICS 

The “AC Characteristics” table lists the 
guaranteed limits when a device is tested 
under the conditions given in the AC Test 
Circuits and Waveform section. 


DEFINITIONS OF SYMBOLS 
AND TERMS USED IN 
ACL DATA SHEETS 


Current 
Positive current is defined as conven- 
tional current flow into a device. 


Negative current is defined as conven- 
tional current flow out of a device. 


1 is Quiescent power supply current; 
the current flowing into the Voc 
supply terminal. 


Al Additional quiescent supply cur- 
rent per input pin at a specified 
input voltage and Voc: 


Quiescent power supply current; 
the current flowing into the GND 
terminal. 


iF Input leakage current; the cur- 
rent flowing into a device at a 
specified input voltage and Voc: 


VK Input diode current; the current 
flowing into a device at a speci- 
fied input voltage. 


Ip Output source or sink current; 
the current flowing into a device 
at a specified output voltage. 


Output diode current; the current 
flowing into a device at a speci- 
fied output voltage. 


OFF-state output current; the 
leakage current flowing into the 
output of a 3-State device in the 
OFF-state, when the output is 
connected to Voc or GND. 


Voltages 
All voltages are referenced to GND 
(ground), which is typically OV. 


GND Supply voltage; for a device with 
a single negative power supply, 
the most negative power supply, 


April 1988 


cc 


EE 


OH 


OL 


Definitions of Symbols 


used as the reference level for 
other voltages; typically ground. 


Supply voltage; the most positive 
potential on the device. 


Supply voltage; one of two (GND 
and Veg) negative power sup- 
plies. 


Hysteresis voltage; difference 
between the trigger levels when 
applying a positive and a nega- 
tive-going input signal. 


High-level input voltage; the 
range of input voltages that repre- 
sents a logic High-level in the 
system. 


Low-level input voltage; the 
range of input voltages t at repre- 


sents a logic Low-level in the 
system. 


High-level output voltage; the 
range of voltages at an output 


terminal with a specified output 
loading and supply voltage. 
Device inputs are conditioned to 
establish a High-level at the out- 
put. 


Low-ievel output voltage; the 
range of voltages at an output 
terminal with a specified output 
loading and supply voltage. 
Device inputs are conditioned to 
establish a Low-level at the out- 
put. 


Trigger threshold voltage; posi- 
tive going signal. oP 


Trigger threshold voltage; nega- 
tive going signal. ° = 


Capacitances 


Input capacitance; the capaci- 
tance measured at a terminal 
connected to an input of a de- 
vice. 
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vO 


PD 


Input/Output capacitance; the 
capacitance measured at a ter- 
minal connected to an 1/O-pin 
(e.g. a transceiver). . 


Output load capacitance; 
capacitance connected to 


output terminal including jig and 
probe capacitance. 


the 
an 


Power dissipation capacitance; 
the capacitance used to deter- 
mine the dynamic power dissipa- 
tion per logic function when no 
extra load is provided to the 
device. 


AC Switching Parameters 


f 


MAX 


Input frequency; for combinato- 
rial logic devices the maximum 


number of inputs and outputs 
switching in accordance with the 
device function table. For se- 
quential logic devices the clock 
frequency using alternate High 
and Low for data input or using 
the toggle mode, whichever is 
applicable. 


Output frequency; each output. 


Maximum clock frequency; clock 
input waveforms should have a 
50% duty factor and be such as 
to cause the outputs to be switch- 
ing from 10% V,.,. t0 90% Vin 
accordance with device function 
table. 


Hold time; the interval immedi- 
ately following the active transi- 
tion of the timing pulse (usually 
the clock pulse) or following the 
transition of the control inputto its 
latching level, during which inter- 
val the data to be recognized 
must be maintained at the input 
to ensure their continued recog- 
nition. A negative hold time indi- 
cates that the correct logic level 
may be released prior to the tim- 
ing pulse and still be recognized. 


Definitions of Symbols 


tp. t 


R’ F 


~ 


PHL 


PLH 


PLZ 


PHZ - 


Clock input rise and fall times; 
10% and 90% values. 


Propagation delay; the time 
between the specified reference 
points, normally the 50% points 
for 74AC devices on the input 
and output waveforms and the 
1.5V points for the 74ACT de- 
vices, with the output changing 
from the defined High-level to the 
defined Low-level. 


Propagation delay; the time 
between the specified reference 
points, normally the 50% points 
for 74AC devices on the input 
and output waveforms and the 
1.5V point for the 74ACT de- 
vices, with the output changing 
from the defined Low-level to the 
defined High-level. 


3-State output disable time; the 
time between the specified refer- 
ence points, normally the 50% 
points for the 74AC devices and 
the 1.5V points for the 74ACT 
devices on the output enable 
input voitage waveform and a 
point representing 20% of the 
output swing on the output voit- 
age waveform of a 3-State de- 
vice, with the output changing 
from a High-level (V....) to a 
high-impedance OFF-state (Z). 


3-State output disable time; the 
time between the specified refer- 
ence points, normally the 50% 
points for the 74AC. devices and 
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tozi 


REM 


the 1.5V points for the 74ACT 
devices on the output enable 
input voltage waveform and a 
point representing 20% of the 
output swing on the output voit- 
age waveform of a 3-State de- 
vice, with the output changing 
from a Low-level (V_,, ) to a high- 
impedance OFF-state (Z). 


3-State output enable time; the 
time between the specified refer- 
ence points, normally the 50% 
points for the 74AC devices and 
1.5V points for the 74ACT de- 
vices on the output enable input 
voltage waveform and the 50% 
point on the output voltage wave- 
form of a 3-State device, with the 
output changing from a high-im- 
pedance OFF-state (Z) to a High- 
fevel (Voy): 


3-State output enable time; the 
time between the specified refer- 
ence points, normally the 50% 
points for the 74AC devices and 
the 1.5V points for the 74ACT 
devices on the output enable 
input voitage waveform and the 
50% point on the output voltage 
waveform of a 3-State device 
with the output changing from a 
high-impedance OFF-state (Z) 
to a Low-level (Vo): 

Removal time; the time between 
the end af and overriding asyn- 
chronous input, typically a clear 
or reset input, and the earliest 
permissible beginning of a syn- 
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tHe 


TLH 


chronous control input, typically 
aclock input, normally measured 
at the 50% points for 74AC de- 
vices and the 1.5V points for the 
74ACT devices on both input 
voltage waveforms. 


Setup time; the interval immedi- 
ately preceding the active transi- 
tion of the timing pulse (usually 
the clock pulse) or preceding the 
transition of the control input to its 
latching level, during which inter- 
val data to be recognized must 
be maintained at the input to 
ensure their recognition. Anega- 
tive setup time indicates that the 
correct fogic level may be initi- 
ated sometime after the active 
transition of the timing pulse and 
still be recognized. 


Output transition time; the time 
between two specified reference 
points on a waveform, normally 
90% and 10% points, that is 
changing from High-to-Low. 


Output transition time; the time 
between two specified reference 
points on a waveform, normally 
10% and 90% points, that is 
changing from Low-to-High. 


Pulse width; the time between 
the 50% amplitude points on the 
leading and trailing edges of a 
pulse for 74AC devices and at 
the 1.5V points for 74ACT de- 
vices. 


Section 4 
ACL Pinouts 


Quad 2-Input NAND Gate 


Quad 2-Input AND Gate 
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ACL Pinouts 


Quad 2-Input NOR Gate 


‘Triple 3-Input NAND Gate 
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Hex inverter 


Triple input AND Gate 


ACL Pinouts 


Dual 4-Input NAND Schmitt-Trigger 


Dual 4-input NAND Gate 


Dual 4-Input AND Gate S-input NAND Gate 


mean eaa 


Quad 2-lnput OR Gate 


ACL Pinouts 


Quad 2-input NAND Schmitt-Thigger 


Dual 4Input Multiplexer 
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ACL Pinouts 


Synchronous Presettable Synchronous 
BCD Decade Counter; 
Asynchronous Reset 


Synchronous Presettable Synchronous Synchronous Presettable Synchronous 
4+Bit Binary Counter, J BCD Decade Counter; 
Asynchronous Reset Synchronous Reset 


Synchronous Presettable Synchronous 
4-Bit Binary Counter; Synchronous Presettable 4-Bit 
Synchronous Reset Up/Down Binary Counter 


Hex Daype ly Sl Arnal Quad DType . with Reset; 
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4-Bit Arithmetic Logic Unit 


en 


ACL Pinouts 


Asynchronous Presettable ronous Presettable ronous Presettable 


Asynch Asynch 
Synchronous Decade Up/Down Synchronous 4-Bit Binary Up/ Down Synchronous BCD Decade Up/Down 
Counter with Single k Counter with Single Clock Counter with Dual Clock 


Asynchronous Presettabie 
| Synchronous 4-Bit story * Up/Down 
Counter with Dual Clock 


Octal Buffer/Line Driver; 3-State 
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Octal Transcelver with Direction Pin; 
3State &-Input Multiplexer; 3-State 


9-Bit Odd/Even Partty 
Generator! Checker 


ACL Pinouts 


dot phe nebectin Universal ep lebi as pane mt Register 


nS, Pins Dual4-input Multiplexer; inverting 


Dual 4-Input Multiplexer; 
3-State; ing 


Hex D- with Enable; 
oR 


8-Bit identity Comparator with 
input PultUp 


Quad D-Type Flip-Flop with Data Enable 
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a a ee 
ACL Pinouts 


Octal D- Flip-Flop; Positive-E 
Tigger,» State inverting 


&-Bit Binary Up/Down Counter 

Smchrongon tog hayncheous 
ronou: 

-. Reset; 3-State 


Octal Tranecetver with Dual Enable; Octal Transceiver with Dual Enable; 
3-State; inverting State 


Octal Transceiver with Direction Pin; 
3-State; inverting 
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ACL Pinouts 


Octal Transceiver/Register with 
Direction Pin; 3-State; inverting 


Octal Transceiver! Register with 
Dual Enable; 3-State; inverting 
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S-Bit Transceiver with 9-Bit Parity 
Checker!/Generator and 


ace iG 
sais: soem 


32-Bit Look-Ahead Carry Generator 


Dual 2-Wide 2-1 Wide 3-1 rt 
AND-OR INVERT Gave Bas 


4-23-2-input AND-OR-INVERT Gate 
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ACL Pinouts 


Quad 2-Input Exclusive-OR Gate 


Dual -to-4 Line Driver; 3-State 


Synchronous Presettable Synchronous 
&-Bit Binary Counter; 
Synchronous Reset 


Octai D-Type Flip-Flop with Enable 
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an Fa ee te 
ACL Pinouts 


Synchronous Presettable fy Seema 


¢-Bit Binary Up/ Dow 


ACL Pinouts 


Octal Butter! Line Driver with 9-Bit Parity 
Generator! Checker; 3-State; inverting 


| Output ‘Triple 4-Input OR/ NOR Gate 


ACL Pinouts 


6-Bit Universal Transceiver 
Port Controller 


Synchronous Presettable 
Synchronous 8-Bit Binary 

Up/Down Counter; 
Synchronous Reset 


&-Bit Magnitude Comparator 
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ACL Pinouts 


&-Bit Universal Transceiver 
14-Ward by 4-Bit Register Port Controller &-Bit Magnitude Comparator 


10-Bit Serial-in Parallel-Out 6-Bit te apy uo 16-Word by 8-Bit Multiplexed 1/0 
Shift Register Read- Register Read-Back Register 


16-Word by 8-Bit Multiplexed 1/0 


8-Word by 9-Bit Multiplexed I/O 
Read-Back Register with ress Latch 


Read-Back Register with Address Latch 
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Section 5 
ACL Data Sheets 


74AC/ACT1 1000 
Quad 2-Inout NAND Gate 


Product Specification 


FEATURES GENERAL INFORMATION 
« Output capability: +24 mA 
« CMOS (AC) and TTL (ACT) voitage 
level inputs 
* 50Q Incident wave switching 
+ Center-pin V,, eg ane ground con- 
m 


CONDITIONS 


[_ramaueren | searcrononor [ROT AF] 
BR cea steel ee tool ral 
og 7 5.0V: ore 

een ak! be 


figuration to minimize high-speed 
switching nolee a ee input | input capactance =| 
* oc category: ssi eve Voo | 2 
DESCRIPTION 
Maximum input tise or 
The TAACIACT11000tighpatomance SS fear 


CMOS devices combine very high speed 
and high output drive comparable to the Fi Crp is used to catenin the dynamic power dissipation (P,, in uW): 


most advanced TTL families. P5=Cpn* Vor 21,4 E(G, x Veg? x {g) where: 
The 74AC/ACT11000 provides four sepa- f, = input frequency in MHz, C, = output load capacitance in pF, 
tate 2-input NAND gate functions. . to = output aaaiacd in MHz, Vins = supply voltage in V; 


EXO, *Vog? * fg) = sum of outputs 


ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 
16-pin plastic OIP 74AC1 1000N 
74ACT11000N 
74AC11000D 
74ACT1 10000 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


N and D Packages 


December 14, 1968 


ECN Number 


Product Specification 


Quad 2-Input NAND Gate _ 74AC/ACT11000 


PIN DESCRIPTION FUNCTION TASLE 


NOTE: 

1. No electrical or switching characteristics are specified at V_... < SV. Operation besween 2V and 3V is not recommended, but within that range, a device output will 
maintain a previously established logic state. : 

ABSOLUTE MAXIMUM RATINGS’ 

PARAMETER , 


DC supply vokage 


je cc 

ep oe cere eel 

or 
| Serage wengortre CT t~—“‘CSC#C*rSCOCSz#C(COUOOO OT OS 

Power dissipation per package 
[= elalaene I late 
Power dissipation per package ; 

sammaiaa” — [aenamenwwenme] | om | 
NOTES: 


1. Stresses beyond thoee Isted may cause permanent damage to the device. These are stress ratings only and lunctional operation of the device st these or any other 
conditions beyond those indicated under“recommended operating conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods 
may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are obeerved. 
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Product Specification 


Quad 2-Input NAND Gate 74AC/ACT11000 


DC ELECTRICAL CHARACTERISTICS 


NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not excsed 10ms. 


2. This ia the increase in supply current for each input inet is at one of the specified TTL vohtage levels rather then OV or V-.. 
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Product Specification 


Quad 2-Input NAND Gate : 74AC/ACT11000 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND =0V: tp = t; = Sne: 0, = SOpF 


Waveform 1. Waveforms Showing the Input (nA, nB) to Output 
(n¥) Propagation Delays 
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74AC/ACT1 1002 
Quad 2-Inout NOR Gate 


Product Specitication 


FEATURES GENERAL INFORMATION 

+ Output capability: +24 mA 

« CMOS (AC) and TTL (ACT) voltage 
level Inputs 

« 502 Incident wave switching 


CONDITIONS TYPICAL 
T, = 25°C; GND = OV ) ac | act | 


Propagation delay 
a ccc Oe 


SYMBOL 


* guration to nimi high-ape Pe ee ee 
figuration to SSinimize high-speed capacitance per gate’ = SOpF 


switching nolse 
* (gg category: SSI 


DESCRIPTION 


asa 


LL a 2 
aro alan 17 
Maximum input rise or 22 7 
The 74ACIACT1002high-partormarc oo [EST gcernew | # | «foe 
CMOS devices combine very high speed 


and high output drive comparable to the “e Cop is used t0 determine the dynamic power dissipation (P,. in wW): 


most advanced TTL famities. Py # Cen x Veg? xf + Z(G, x Vog 2 fo) where: 
The 74AC/ACT11002 providesfoursepa- —,_ = input frequency in MHz, C, = output load capacitance In pF, 
rate 2-input NOR gate functions. oe output as in MHZ, Veg = supply voltage in V, 


E(C, x Vg? x fo) = sum of outputs 


ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 
16-pin plastic DIP 74AC11002N 
psinbwony | Awe saxcriien _ 
16-pin plastic SO 7AAC11002D 

Peony | atm | nner 


(150mi 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


N and D Packages 


Oecember 14, 1988 


ECN Number 


Product Specification 


Quad 2-Input NOR Gate 74AC/ACT 11002 


PIN DESCRIPTION FUNCTION TABLE 


[Veg | BE sone wage” | 

LM | mtvomage a ee ee ee ee 

| Yo | Cutputvotage | OT ee PO ee TY 

foo ome ee, ee 
or fall rate 

| Ta [ Operating ree-aie emperature | 40 TT es | Ts fe 


NOTE: 
1 No electical or switching characteristica are specified at Vo. < SV. Operation between 2V and 3V Is not recommended, but within that range, a device output will 
maintain 0 previously established logic stale. 


ABSOLUTE MAXIMUM RATINGS’ 


[avusor [PARAMETER [| __YaaToonommows [RAG [ONT 
eS 
a 


OC output source or . 

ate ee ee ee ee 
a 
a 


Power dissipation per package Above 70°C:derate linearly by SmW/K 
P Plastic DIP 
ToT Power dissipation per package 


NOTES: 

1. Stresses beyond those listed may cause permanent damage ip the device. These are atress ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditions” is notimplied. Exposure to ebeolute-maximum-rated conditions for extended periods 
may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Product Specification 


Quad 2-Input NOR Gate 74AC/ACT11002 


DC ELECTRICAL CHARACTERISTICS 


Quiescent supply V, = V., or GND, 

aS all ee 
Supply current, One input at 3.4V, other inputs 
TTL inputs High” at Vor of GND 


NOTES: 
1. Not more than one output should be tested at a ime, and the duration of the test should not exceed 10ms. 
2. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or V--.. 
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Product Specification 


Quad 2-Input NOR Gate 74AC/ACT11002 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND = 0V;t, = tp = Sns;C, = S0pF 


2 40T to 
eat woven a 
| min | Tye | Mex | 
Propagation delay 70 Baad 9 
pep nB to n¥ 6.0 8.4 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =OVit, =1, = 3ns;C, = 50pF 


— ae aoe Real 
Propagation delay pw | R°] 
nA, nB to nV 6.4 


AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND «OV; t, =t, = 3ns;C, = S0pF 


ae. ae 
| Min | Tye | Mex [Min | Mex | 
Propagation delay 10.6 


AC WAVEFORMS AC : V,, = 50% Voc, Vipy = GND 10 Von. ACT: V\,= 1.5V, Via) = GND to 3.0V 


Waveform 1. Waveforms Showing the Input (nA, nB) to Output 
(n¥) Propagation Delays 
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74AC/ACT1 1004 
Hex Inverter 


Product Specification 
FEATURES GENERAL INFORMATION 
* Output capability: +24 mA CONDITIONS 
* CMOS (AC) and TTL (ACT) voltage T, # 26°C; GND = OV ito 
level Inputs 
+ 502 Incident wave switching sabe 8, niet ae 


* Center-pin V, cg and ground con- 


oc 7 5.0V; f = IMHz; 
Eoeacee oo cas! Sa 


figuration to minimize high-speed 

switching nolee Sa | Secor 
* La, category: SS! Jedec JC40.2 

- [nl omen [SE [elo 
DESCRIPTION 


The 74AC/ACT11004 high-performance 


Maximum input tise or 
CMOS devices combine very high speed 


and high output drive comparable to the = 4. 1 Sp tate re rami pve dane 


most advanced TTL families. : Po = Can * Vee? xf +E(G, *Voe? x{g)wt 
The 74AC/ACT1 1004 provides six sepa- ' = input fequency in MH, C, = curput load capacitance in pF, 
rate inverters. rs eae scsi sub varee Veco = = supply voltage in V, 


EMG, Veg? x fo) = sum of outputs 


ORDERING INFORMATION 


a TEMPERATURE RANGE [_ORDERCODE 
; plastic DIP 74AC11004N 
Ses" [ee | ee eats rare 
20h plasto 60 7400110040 
74ACT11004D 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


5-11 ECN Number 


Product Specification 


Hex Inverter . 74AC/ACT11004 


PIN DESCRIPTION 


20, 19, 18, 
13, 12, 11 


WoTes 
1. Monae. Operation between 2V and 3V is not recommended, but within that range, a device output will 
maintain @ previously established logic state. 


ABSOLUTE MAXIMUM RATINGS’ 


festa sei ceca basi cme secant tala diles: ‘These are stress ratings only end functonal operation of the device at these or any other 
Conditions beyond those indicated under “recommended operating conditions” Is not implied. Exposure to abeolute-maximum-rated conditions for extended periods 
may affect device reliability. 

2. The Input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


December 14, 1988 5-12 


Product Specification 


Hex Inverter 74AC/ACT 11004 


DC ELECTRICAL CHARACTERISTICS 


Z 
: 
: 


FE =a = 
Quiescent supply V, = V,.,, of GND, 

Ee ee ee CR 
Supply current, One input at 3.4V, other inputs 
TTL inputs High? at Von or GND 


NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exosed 10ms. 
2. ‘This is the increase in supply current for each input that is at one of the specified TTL vokage levels rather than OV or V.. 
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Product Specification 


Hex Inverter 74AC/ACT11004 


AC ELECTRICAL CHARACTERISTICS AT 3.3V £0.3V GND =0V:t, = 1, =3ns:C, = SOpF 


NA, nB to n¥. 


AC WAVEFORMS ac: Vay = 50% Voc: Vyy = GND Voc: ACT : Vig = 1.5V, Vpy = GND to 3.0V 


Waveform 1. Waveforms Showing the Input (nA) to Output (n¥) 
; Propagation Delays 
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74AC/ACT1 1008 
Quad 2-Input AND Gate 


Product Specitication 


FEATURES GENERAL INFORMATION 
« Output capabllity: +24 mA CONDITIONS | TYPICAL | 
« CMOS (AC) and TTL (ACT) voltage 
level inputs 

50Q Incident wave switching 


Center-pin V,,, and ground con- 
figuration to minimize high-speed 
switching nolse 


¥ log category: SSI 


DESCRIPTION 


The 74AC/ACT11008 high-performance 
CMOS devices combine very high speed Note: 


and high output drive comparable to the 1. C,,. is used to determine the dynamic power dissipation (P/, in ,W): 
: PD i} 
most advanced TTL families. Pp=Cp5 «Veg? xt, +2(G,x Yoo? x fg) where: 
The 74AC/ACT11008 providestoursepa- —f,_ = input frequency in MHz, C, = output load capacitance in pF, 
tate 2-input AND gate functions. fo = output frequency in MHz, Vor = supply voltage in V, 
E (CG, * Voc? « fg) = sum of outputs 


ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 
i i ; 74AC11008N 
74ACT11008N 
74AC11008D 
74ACT11008D 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/JIEC) 


N and D Packages 


December 14, 1988 5-15 ECN Number 


Product Specification 


Quad 2-Input AND Gate : 74AC/ACT11008 


PIN DESCRIPTION FUNCTION TABLE 


NOTE: 
1, No electrical or ewitching characteristics are apecified at V,- < SV. Operation between 2V end 3V is not recommended, but within that range, a device output will 
maimain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS’ 


OG wn wage ae AEA) 
a 


: 
: 


DC input voltage 


1 OC output diode current” 


eal a Oe ee 
Sora wipe cea 


Power dissipation per package 
Power dissipation per package ; 
NOTES: 


1, Stresses beyond those lisied may cause permanent damage 10 the device. These are stress ratings only and functional operation of the device at these or any other 
Conditions beyond those indicated under “recommended operating conditions” is notimplied. Exposure to absoiute-maximumt-rated conditions for extended periods 
may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


8 
i 


rele 


i 


a) 


g 
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Product Specification 


Quad 2-input AND Gate 74AC/ACT 11008 


DC ELECTRICAL CHARACTERISTICS 


25 
a 
EEEE 


peer a 
ES a Es Oe 
% ce a 
a a 
Vou oe Se 


<a 
if 
i a 
EGEEGE 
BEBEEE 


Quiescent supply V, » V,.. or GND, 

[co _| corn eG ee, eile! en 
Supply current, One input at 3.4V, other inputs 
TTL inputs High* at Vo, of GND 

NOTES: 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms. 
2. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or Vir. 
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Product Specification 


Quad 2-Input AND Gate 74AC/ACT 11008 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND «ov: ta=tp=Sns;C, = SOpF 


oS Recall et 
i Marl 


‘waew 5 delay 
nA, ‘waew 5 tony 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND «ov: Te —— = tp =3ns;C, = SOpF 


ae pm | a 


rou Propagation delay 
nA, nB to nY 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =ov; ta=te =3ns;C, = S0pF 


SYMBOL PARAMETER 


Propagation delay 
nA, nB to nY 


Waveform 1. Waveforms Showing the Inputs (nA, nB) to Output 
(n¥) Propagation Delays 
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74AC/ACT11010 | 
Triple 3-Input NAND Gate 


Product Specification 


FEATURES GENERAL INFORMATION 

« Output capability: +24 mA CONDITIONS 

« CMOS (AC) and TTL (ACT) voitage T, # 26°C; GND = OV 
fevel inputs 

+ 50Q Incident wave switching 


« Center-pin Vo and ground con- 
figuration to minimize high-epeed 
switching noise 


° Igg category: ssi 


DESCRIPTION 

The 74AC/ACT11010 high-performance : 
CMOS devices combine very high speed = ajote:. - 

and high output drive comparable tothe 1. pp 1 sed t determine the dyramic power dsipation (Pf HW): 


most advanced TTL families. Po =Cpn* Vog" xf 1+ EG, x Veg? x fg) where: 
The 74AC/ACT11010 providesthreesep- 4 = input hecusiney in MHz, C, = output load capactanoe in pF, 
arate 3-input NAND gate functions. rs nee eee ee Veg = supply voltage in V, 


EtG, *V eq? ‘2 tg} ='sum of outputs 


ORDERING INFORMATION 


TEMPERATURE RANGE ORDER CODE 
16-pin plastic D 744C11010N. 
pwewre | ratio 

74AC110100 

| wows | rekeri0%00. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/EC 
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Product Specification 


Triple 3-Input NAND Gate ; 74AC/ACT11010 


sen 


zmreirtrere 


itrerrtirr 


tttirece 


RECOMMENDED OPERATING CONDITIONS 


TEST CONDITIONS 


0.5 1047.0 


0.5 t0 Veg 40.5 


3 |i 
i] 
f 


0.5 10 Ve, 40.5 


8 
i 
i 
i 
ais 


gS 
r 


a 


‘Storage temperature 
= 


1. Stresses beyond those sted may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating condigene” ie not implied. Exposure 10 absclute-maximum-rated concitions for extended periods 
Mey affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Product Specification 


Triote 3-Input NAND Gate 74AC/ACT11010 


OC ELECTRICAL CHARA 


Vet mi 
P fess] fost [ose] [os | 
(a 1.85 | 
fe] feet foe] feel oY 
pre dest fol fet fet fel | 
Supply current, One input et 9.4V, other inputs 
Fr ec er acral FD 


NOTES: 
1. Not more than one output should be tested et « tme, and the duration of the fest chould not exceed 10s. 
2. This is the increase in supply current for each input that is at ene of the specified TTL voltage levels rather than OV or V--.. 
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Product Specification 


Triple 3-Input NAND Gate .  - TAAC/ACT11010 


AC ELECTRICAL CHARACTERISTICS AT 3.3V 20.3V GND ~0V:1, =1, = Sns:C, = S09 


Waveform 1. Waveforms Shewing the input (nA, WB, nC) to Output (nY) - 
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FEATURES 

« Output capability: +24 mA 

+ CMOS (AC) and TTL (ACT) voitage 
level inputs 

» 502 Incident wave switching 

* Center-pin Vo, and ground con- 
figuration to minimize high-speed 
switching nolse 

. loc category: SS! 


DESCRIPTION 


The 74AC/ACT11011 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11011 provides three sep- 
arate 3-input AND gate functions. 


PIN CONFIGURATION 


December 14, 1988 


74AC/ACT11011 
Triple 3-Input AND Gate 


Product Specification 


GENERAL INFORMATION 
TYPICAL 


Propagation delay 
A.B. CRY 
| S| Power dissipation Veg = 5.0V; f= 1MHz; 


capacitance per gate’ C, = SOpF 


Note: 
1. Cop ts used to determine the dynamic power dissipation (Pin uW): 
Pp = Can * Veg? xt, +E (Cy « Veg” x fg) where: 
i, = input frequency in MHz, G, = output load capacitance in pF, 
fo = output frequency in MHz, Ver = supply.voltage in V, 
E(C, x Veg? x fg) = sum of outputs 


ORDERING INFORMATION 


ORDER CODE 


PACKAGES TEMPERATURE RANGE 
1é-pin plastic DIP JaACiiO11N 
Seaton” | wrewere | raxcrtionn 
16-pin plastic SO JaAC11011D 
(150mit-wide) AOC 285°C 74ACT11011D 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/AEC) 


ECN Number 


Product Specification 


Triple 3-input AND Gate 74AC/ACT11011 


PIN DESCRIPTION FUNCTION TABLE 


rrerzrsr|3| 
econ 


rrereee[3l 
zecezzrr|@ 


1 Mo elecatcal or switching characenriats are specited at Von < 3V. Operation between 2V and SV ie net recommended, but within that range, a device output wil 
Tainain & previously established logic state. 


" ABSOLUTE MAXIMUM RATINGS’ 


may ity. 
2. ‘The input and output voltage ratings may be exceeded #f the input and output current ratings are observed. 
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Product Specification 


Triple 3-Input AND Gate 74AC/ACT11011 


@ 
ry 
8 
a 


a = 
Vii | input voltage 
fses{ [sas] j 20] [eo] 
ie rsa] [oso] —_fowe] |] 
Va | input vattage fas{ [tss[ [ess] [oe[ fos) vy 
yss| [res] [105 [os] | 08 | 
eae a ee ae 
= peay as] 


—- 
be 
j 
wilt 
Bc 
Bo 


NO’ 
1. Not more than one output should be tested at a ime, and the duration of the est should not exceed 10ms. 
2. This is the increase in supply current for each input thet is at one of the specified TTL voltage levels rather than OV or Von. 


g 
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Product Specification 


Triple 3-Input AND Gate 74AC/ACT11011 


Propagation delay 
| ton nA, nB, nC to nY 


Waveform 1. Wavetorms Showing the input (nA, nB, nC) to Output (nY) 
Propagation Delays 
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FEATURES 

+ Output capability: +24 mA | 

« CMOS (AC) and TTL (ACT) voltage 
tevel inputs — ; . 

+ 50Q incident wave switching 

¢ Center-pin Vo and ground con- 
figuration to minimize high-speed 
switching noise 


° log category: SSi 


DESCRIPTION 


The 74AC/ACT11013: high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11013 provides two sepa- 


tate input: NANO gate functions which 
are capable of transforming slowly chang- 
ing input signals into sharply defined, 
jitter-tree output signals. In addition, they 
have greater noise margin than 
conventional NAND gates. 


PIN CONFIGURATION 


December 14, 1988 


74AC/ACTI 1013 ; 
Dual.4-Input NAND Schmiff- 
Trigger 


Preliminary Specification 


GENERAL INFORMATION 


CONDITIONS. 
T, = 26°C; GND 2 OV Ae | ACT | 
t Propagation delay : 
Piay [meee [a eerve [oe || | 
[Steen te | Ll 


Note: ° epee 
1. Gop is used to determine the dynamic power dissipation (Pp, in uW): 
Py # Can Vag? xh +E (CG, x Veg xfg)wnere: 
: , = input frequency in MHz, C, = output load capacitance in pF, 
fg: = Output frequency in MHz, Vor = supply voltage in V, ae 


LUC, * Veg? x fg) = sum of outputs 
ORDERING INFORMATION se : ; 
PACKAGES TEMPERATURE RANGE .-. 


7TAAC11013N 
- T4ACTI1013N 
fone” | aoa | rst 


T4ACT110130 


LOGIC. SYMBOL LOGIC SYMBOL (IEEE/IEC) 


| jon 
ey 
> 


BIS BIS [Sale 


a |~lols 
3 


ECN Number 


Preliminary Specification 


Dual 4-Input NAND Schmitt-Trigger 74AC/ACT11013 


FUNCTION TABLE 


coe] | 
DG supply voltage | so [ ss | v | 
pw [tae Le | fm fe | ifm | | 
or fal FS 
| Overaing tee-er wemperenre fo fd] ee | wo] 
Tbe hd roan ies wv esac, Operation between 2V and SV isnot recommended, but within that range, a device output wi 
maintain a previously established logic state. : 
ABSOLUTE MAXIMUM RATINGS’ 


TEST CONDITIONS 
0.5 0+7.0 


0.510 Vor, 10.5 


ae 0510 Voe 105 


Vg = 0 Ve, 


ye 
a 


65 tw 150 
Power dissipation per peckage Above 70°C:derate linearly by mW! =» 500 


NOTES: 

1. Stresses beyond those listed may cause permanent damage 10 the device. These are stress ralings only and functional operation of the device at hese or any other 
Conditons beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods 
may affect device reliability. . 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Preliminary Specification 


Dual 4-Input NAND Schmitt-Trigger 74AC/ACT11013 


3 


ELECTRICAL CHARACTERISTICS 


TT 
Wun 


> 
< 
£5 


Hi 


Ty 
ji 
BEE 

ne 

BA 
ae 
3 
cae. 
BEE 
G2a 
BER 


i i 
Bie 
BEGEEEEEEE 
BREREEEEE 
BORREEEEEE 
SRECGGREEE 
fete |} TT 
BRERGGEGEE 
ele] TTT 
BEECGGECER 
BORREREEEE 


pA 
V, = Var or GND, 
ine jes] fo] fel [ol [a] | 
One input at 3.4V, other inputs 
agen Ree ae Hh lee Oe 8 fed 


1. Not more than one output should be tested at a ime, and the of the teat should not exceed 10ms. 
2. This is the increase in supply current for each input that ie at one the specified TTL. vohage levels rather than OV or V-.. 
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Preliminary Specification 


Dual 4-Input NAND Schmitt-Trigger | J4AKC/ACT11013 


AC ELECTRICAL CHARACTERISTICS. AT 3.3V +0.3V_ GND = ov; ty stp = Sn8;C, = S0pF 


AC WAVEFORMS AC : V,, = 50% Voc, Vay = GND 10 Voc, act: Vy = 1.5, eNusmeosen 


Waveform 4. Wavetorma Showing ey Pt nB, nc, nD} to 
Output (n¥) Propagation: Detay 
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FEATURES 

+ Output capability: +24 mA 

* CMOS (AC) and TTL (ACT) voltage 
level inputs 

« 502 incident wave switching 

« Center-pin Vo, and ground con- 
figuration to ainimize high-speed 
switching noise 

° log category: SSI 


DESCRIPTION 


The 74AC/ACT11014 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11014 provides six sepa- 
rate inverters which are capable of trans- 
forming slowly changing input signals into 
sharply defined, jitter-free output signals. 
in addition, they have greater noise mar- 
gin than conventional Inverters. 


PIN CONFIGURATION 


Nand D Packages 


74AC/ACT11014 


Hex Inverter Schmitt-Trigger 
Preliminary Specitication 


GENERAL INFORMATION 


CONDITIONS TYPICAL 
Ty = 25°C; GND = OV 


CG = SOpF; Voc 
= 5.0V; # = 1MHz; 


1. Cp is used to determine the dynamic power dissipation (Pp in pW): 
Py = Cen Voc? xf + Z(G, x Vor 2 xf) where: 
f, = input frequency in MHz, G. = output load capacitance in pF, 
to sees Commerc et Veg = supply voltage in V, 
re «Vor? x fo) = sum of outputs 


ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 


20-pin plastic DIP T4AC11014N 
(S00mi-wide) me Sere 74ACT11014N 


rs) 74AC11014D 


LOGIC SYMBOL LOGIC SYMBOL (JEEE/IEC) 


5-31 ECN Number 


Preliminary Specification 


Hex Inverter Schmitt-Trigger ~ 74AC/ACT11014 


PIN DESCRIPTION 


[PR NUMBER | SYMBOL | 


20, 19, 18, 
13, 12, 19 


1. No electrical or switching characteristics are specified at Vc, < 3V. Operation between 2V and 3V is not recommended, but within that range, a device output will 
maintain a previously eetablished logic state. 


ABSOLUTE MAXIMUM RATINGS’ 


Tesv conomions [Ratna [ONT] 


0.5 to Veo +05 


o 
wa 
< 
8 
& 
a 


OC output source or 
encuentran 


Power dissipation per package 
te | Plastic DIP Above 70°C:derate linearly by amW/K 


a 
| 


i 


Power dissipation per package 
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 


NOTES: 

1. Stresses beyond those listed may cause permanent damage tp the device. These are strees ratings only and functional operation of the device at these or any other 
Conditions beyond those indicated under "recommended operating conditions” is notimplied. Exposure to abeolute-maximum-rated conditions for extended periods 
May affect device raliability. 

2. The input and output voltage ratings may be exceeded if the input and output current rasings are observed. 
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Preiminary Specification 


Hex Inverter Schmitt-Trigger 74AC/ACT11014 


3 


ELECTRICAL CHARACTERISTICS 


obs 
inn 


< 


+ 


elelsle ft 
F 
oll 
te 
E a 
a 


+ 


& 
4 
<< 
7s 
«4 
< 


f | dz 
i] fi 
G 
é 
Aan 
GBB 
et 
{3 | 
gee 
Goa 
eee 


& 


i 


Eine 
FF 
j i 
3 2 << 

BEBE 
BEGG 
aana 
BEBE 
wees 
BER 
its 
BE 
aa 


[so] [oso] oso | | | | 
ans fas[ [rast frsst fos] | os | 
[ss[[ies[ [tes{ [oa] | 08 | 


Quiescent supply V, = V,. or GND, 

current 7 -o pA 
Supply current, One input at 3.4V, other inputs 
TTL inputs High” at Vor or GND 


NOTES: 
1, Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms. 
2. ‘This is the increase in supply current for each input that is at one of the specified TTL voltage levele rather than OV or Vv. 
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Preliminary Specification 


Hex Inverter Schmitt-Trigger 74AC/ACT11014 


AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V GND ~0V:t, =t, = ne; C, = SOpF 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND - ov; a = t, = 9ns; 0, = S0pF 


omer | te [a 

ee 

fe jaee Tt OTST STs 
nA, nB to nY 68 7.3 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND «ov; Se —§ = tp = 3ns;C, = 50pF 


re a 


Propagation delay 
ia nA, nB to n¥ 


Wavetorm 1. Waveforms Showing the Input (nA) to Output (n¥) 
Propagation Delays 
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74AC/ACT1 1020 
Dual 4-Inout NAND Gate 


Product Specification 


FEATURES GENERAL INFORMATION 


« Output capability: +24 mA 

« CMOS (AC) and TTL (ACT) voltage 
level Inputs 
icine incident wave switching 

and ground con- 

bist gia aria high-speed 
switching noise 

° loc category: SS! 


DESCRIPTION 


The 74AC/ACT11020 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the = 1, ue wed determin the dnaic power dasipaton (Py name 


most advanced TTL families. 7 5" San * Vor? x1 + E(Q, * Voc? fg) where: 
The 74AC/ACT1 1020 provides two sepe- t, = input frequency in MHz, C, = output load capacitance in pF, - 
rate 4-Input NAND gate functions. fp =o regency ME, Vag» = supply voltage in V, 


L(G, «Ve, ni) ont eee 


ae INFORMATION 
TEMPERATURE RANGE 


14-9 plastic DIP 74AG11020N 
See [eee | sree acre 
1é-pin plastic 74AC11020D 
(isomb-we) AAACT 110200 


PINCONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


December 14, 1988 5 ECN Number 


Product Specification 


Dual 4-Input NANDGate . 74AC/ACT11020 


PIN DESCRIPTION _ FUNCTION TABLE 


NOTE: : 
1. No electrical or ewitching characteristics are specified at V,-. < SV. Operation between 2V and SV ls nat recommended, but within thai range, a device output will 
maintain « previously established logic state. : 


ABSOLUTE MAXIMUM RATINGS’ 


NOTES: 

1, Streeses beyond those listed may cause permanent damage 10 the device. These ere stress ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods 
may affect device retability. 

2. The input and ousput voltage ratings may be exceeded if the input and output current ratings are observed. 
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Product Specification 


Dual 4-input NAND Gate 74AC/ACT11020 


DC ELECTRICAL CHARACTERISTICS 


High-level 
input voltage 
Low-level 
input voltage 


1. Me Ase tacos alist Ged chauda anda bi ‘and the duration of the test should not exceed 10ms. 
2. ‘Tha Is the increase in supply current for each input that is st one of the specified TTL vokage levels rasher then OV or Von. 
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Product Specification 


Dual 4-Input NAND Gate 74AC/ACT11020 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND = OV; 1, =t, = 3ns;C, = 50pF 


www [awe | SE 
[te | Mex | Min | tx 


Waveform 1. Waveforms Showing the Input (nA, nB, nC, nD) to 
Output (n¥) Propagation Delays 
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FEATURES : 

+ Output capability: +24 mA 

« CMOS (AC) and TTL (ACT) voltage 
level Inputs 

+ 50Q inckdent wave switching 

« Center-pin Vo and ground con- 
figuration to minimize high-speed 
switching noise 

* Iog category: SSI “ 


DESCRIPTION 


The 74AC/ACT11021 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT1 1021 provides two sepa- 
rate 4-input AND gate functions. 


PIN CONFIGURATION 


December 14, 1968 


74AC/ACT11021 
Dual 4-Input AND Gate 


Product Specification 


GENERAL INFORMATION 


i 


Propagation delay 
aL = BOPP: Vog = BV 


foc = 5.0V; f= 1MiHz; 97 
oe eee sare 


painless 


De 
ackoseget 
ra SS ger Slee a) 


Note: 
1. Cops Sens © cpltemne the averis paver Senteeen {fig EN): 


Py = Can x Vg? xf +O, x Vo," % fg) where: 
, = input frequency in MHz, C, = output load capacitance in pF, 
fps om cy Yoo = Supply voltage in V, 
E(C, «Vo? nigh = mum ol pete 


ORDERING INFORMATION 


pote) TEMPERATURE RANGE ORDER CODE. 
14-pin plastic 74AC11021N 
cain a ee 
14-pin plastic 74AG11021D 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


ECN Number 


Product Specification 


Dual 4-Input AND Gate _ nee : 74AC/ACT11021 


PIN DESCRIPTION 


[__aveieen—[anerinoat 


1. No electrical or awitching characteristics ere specitied at Viv, < SV. Operation between 2V and 3V is not recommended, but within that range, a device output will 
maintain a previously established logic state. Pe 


ABSOLUTE MAXIMUM RATINGS" 


NOTES: 

1, Streeses beyond thoee listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditione® is not implied. Exposure to absolute-maximum-rated conditions for extended periods 
may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


December 14, 1968 5-40 - 


Product Specification 


Dual 4-input AND Gate . 74ACfACT11021 


DC ELECTRICAL CHAR ACT Erear ees 


oe Ela he ee 
penta pope One input at 3.4V, ether inputs 
at Vex or GND 


1. IT het ind bas pial eld We eas ala es and the duration of the tast should not exceed 10ms. 
2. This isthe increase in supply current for each input thet le at one of the epeciied TT. witage levels rather than OV or Vise. 


ES ae es 


& .asc 

[ Max | Win | Max | 
ee ae ae 
peo] 
| feet 
Ponce sel 
pos | [oe | 
fos | [os | 
| | ft 
Pee 
iL 
ae el ae 
| [se] 
| fae 
| jaest | 
ee 
pot] [0 | 
pot | [os | 
ey ee ae 
}0.96| [044 
jose] [046] 
Hoy = Toma’ | 85 | | | 88 | 
i aC 
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Product Specification 


Dual 4-Input AND Gate _ 74AC/ACT11021 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND «OV; t, = t, = 3nd; C, = S0pF 


ra 
yer geri 6.9 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V OND - ov: ta = tp = 3ne; C, = 50pF 


[aE re ele me ER 


AC WAVEFORMS ac: Vag = 50% Veg, Vigg = GND t Von. ACT: Vy, = 1.5V, Vgj = GND 0 8.0V 


Waveform 1, Waveforms Showing the input (nA, nB, nC, nD) to 
Output (nY) Propagation Delays 
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74AC/ACT1 1027 
Triple 3-Inout NOR Gate 


Product Specification 
FEATURES GENERAL INFORMATION 
Seana wae ee 
* CMOS (AC) and TTL (ACT) voltage T, = 25°C; GND = 0V ; ac | act | 
+ 50Q Incident wave switching tore = Bc Raced 


Center-pin V,, and ground con- 
figuration to frinimize high-speed 
switching noise 


. loc category: SS! 


co 7 5-0V; ae | 27 es 
Aacclaiessecel, i 


| Cy | Inputcapaciance | 


it) 2 
aadoasr 17 
DESCRIPTION Maximo 
input rise or = 
The 74NiACTI1027 hgh parerarce = euch soso Sal a al 


CMOS devices combine very high speed 
and high output drive comparable to the c Sra is used to determine the dmnemio power chevipation (Pp in pW): 


most advanced TTL families. Py =Cpp* Veg? xf +B (C, xVog? fo) wt 
The 74AC/ACT11027 providesthreesep- = | = input frequency in MHz, C, = output load capachsnce in pF, 
arate 3-input NOR gate functions. he output sean in MHz, Vag = supply voltage in V, 


E(C, x Veg" x fo) = sum of outputs 


ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 

16-pin plastic oIP 74AC11027N 

74ACT11027N 

ic SO 74AC11027D 
| memes | xeric 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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Product Specification 


Triple 3-Iinput NOR Gate 74AC/ACT11027 


PIN DESCRIPTION 


[PR NABER | SMEG 
[aaa | 
[10-38 | 


Data inputs 


1B -38 Data inputs 


[ano | crane ov 
[Vg | Pete sup eg 


RECOMMENDED OPERATING CONDITIONS 


F 


|e | 
Rs 
LS ee 
{6 1ST | On ope 
ORR 

| 28 Ng 


a 


NOTE: 
1. No elecyical or switching characteristics are specified at V--. < SV. Operation between 2V and SV is not recommended, but within that range, a device output will 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS’ 


0.5 to+7.0 


0.5 10 Vo 40.5 


, 


0.5% Veo 5 


Vg 2000 Veg 


Above 70°C:derats linearly by 6mW/K 


Above 70°C :derate linearly by 6mW/K 


1. Stresses beyond thoee listed may cause permanent Gamage to the device. These are stress ratings only and functional operation of the device at these or any other 

Conditions beyond those indioated under “recommended operating condiions” is not implied. Exposure to sbsolute-maxinium-rated conditions for extended periods 
may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Product Specification 


Triple 3-Input NOR Gate 74AC/ACT11027 


current, 


High? 


NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms. 
2. ‘This is the increase in aupply current for each input that is af ane of the specified TTL vohiage levels rather than OV or V-.-.. 
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Product Specification 


Triple 3-Input NOR Gate 74AC/ACT 11027 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND = ov: ty ate = ns; C, = S0pF 


oe eee 


Propagation delay 
nA, nB, nC to n¥ 


oe es 


Propagation delay 
ne nA, nB, AC to n¥ 


Waveform 1. Waveforms Showing the Input (nA, nB, nC) to Output (n¥) 
Propagation Delays 
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FEATURES 

+ Output capability: +24 mA 

¢ CMOS (AC) and TTL (ACT) voltage 
levei inputs 

« 502 Incident wave switching 

¢ Center-pin V... and ground con- 
figuration to minimize high-speed 
switching nolee 

* leg category: ssi 


DESCRIPTION 

The 74AC/ACT11030 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11030 provides one &- 
input NAND gate function. 


PIN CONFIGURATION 


Nand D Packages 
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74AC/ACT11030 
8-Input NAND Gate 


Product Specification 


GENERAL INFORMATION 


Note: 
1. Cop Is used to determine the dynamic power dissipation (P,, in 2W): 
Py = Can Veg? xt, + (0, x Veg” x fg) where: 
fy = input frequency in MHz, C, = output load capacitance in pF, 
fo = output frequency in MHz, Vo, = supply voltage in V, 
E (C, * Vo,” x fo) = sum of outputs 


ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 
a i 74AC11030N 
74ACT11030N 
74AC11030D 
74ACT11030D 


LOGIC SYMBOL (IEEE/IEC) 


LOGIC SYMBOL 


ECN Number 


Product Specification 


8-Input NAND Gate os = 74AC/ACT11030 
PIN DESCRIPTION =. 4s : FUNCTION TABLE 
[pw ne SRO | 


— 


agli 
j 


or fail rate 
Operating free-air temperature 


: 
le 


TE: ; : } Fe 
1. No electrical or characteristics are specified at V,-. < SV. Operation between 2V and SV is not recommended, but within thal range, a device output wil 
maintain a previously established logic stave. 
ABSOLUTE MAXIMUM RATINGS ' 


PARAMETER TEST CONDITIONS 


DG input diode eurrent™ 


0.5 to Von 40.5 


nit 
i 
mu, 


‘OC output-voltage DEVE 5 


eee | Hl 


Vg =O Vog 


area [of 
[Pe veo are es 

no _| Poe ar | 

| ‘srg | Seragetmpermre | ~™~—“=‘;™*™C*C™C~C~*COC*t*tétSSWTCNSC‘“L;™CCYDSC*«dS 
[Rae (ono) wo | mw | 
ae Sf ow | 


Above 70°C:dentte linearly by mW/K 


1. Stresses beyond those isied may cause permanent damage to the device. These are s¥ess ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditions” Is not implied. Exposure to absolute-maximum-rated conditions for extended periods 
may atfect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


g 
g 
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Product Specification 


8-inpbut NAND Gate 74AC/ACT 11030 


DC ELECTRICAL CHARACTERISTICS 


Quiescent supply V=\, or GND, 
current ad” 


Supply current, One input at 3.4V, other inputs 
TTL inputs High? at Vor of GND 
NOTES: 


1. Not more than one output should be tested at a time, and the duration of the wat should not exceed 10ma. 
2. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or Von. 
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Product Specification 


8-InDut NAND Gate 74AC/ACT11030 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND = ov; ty = t, = Sns; C, = SOpF 


a ae 


Waveform 1. Waveforms Showing the input (A, 8, C, D, E, F, G, H) 
to Output (¥) Propegation Delays. 
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FEATURES 

¢ Output capability: +24 mA 

« CMOS (AC) and TTL (ACT) voltage 
level Inputs 
« 50Q Incklent wave switching 


« Center-pin Vo and ground con- 
figuration to Minimize high-speed 
switching noise 


° loc category: SSI 


DESCRIPTION 

The 74AC/ACT11032 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11032 provides four sepa- 
tate 2-input OR gate functions. 


PIN CONFIGURATION 
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74AC/ACT1 1032 
Quad 2-Input OR Gate 


Product Specification 


GENERAL INFORMATION 


woe] vmmaeren | aemereoeey [a6 ar) | 
Te [RR avr fo fo To 
Pe eet eae Tw [= | 
cue, [erent EN 
CII 
pan [Ee facarsarew [ole [or 


pp le sed ceemine he dam power spaton in pW): 
Py = Can * Veg" xf + BG, «Vee? x fg) where: 

t, = input frequency in MHz, C, = output load capacitance in pF, 

to aa ney Vog = supply voltage in V, 

£(C, x Veg? x fg) = sum of outputs 


ie 


5 


E : 


ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 
16-pin plastic DIP 74AC11032N 
74ACT11032N 

‘ 74AC11032D 
74ACT11032D 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


5-51 ECN Number 


Product Specification 


Quad 2-input OR Gate 74AC/ACT 11032 


PIN DESCRIPTION FUNCTION TABLE 


NOTE: 
. No electrical or switching characteristics are specified at Vp. < SV. Operation between ZV and SV ls not recommended, but within that range, a device output will 
maintain a previously established logic state. 
ABSOLUTE MAXIMUM RATINGS' 
TEST CONDITIONS 
OC supply voltage 0.5 10+7.0 


Co 


Mi 


8 


OC input voltage. 0.5 0 Veg +05 


Qo 
OC output diode current” o* 


Vo > Voc 


<|~ Kf 


8 
i 
: 
i 


< 


fo] OC output voltage 


DC output source or 
sink current per output pin 


0.5 to Ven 40.5 


#00Ve, 


~ 
v 
< 


Storage temperature 
Power dissipation per package 
Plastic DIP 


Power dissipation per package 
Plastic surface mount (SO) 


STG 


Above 70°C:derate linearly by amW/K 


Above 70°C:derate linearly by 6mW/K 


NO 

1, Stresses beyond those listed may cause permanent damage to the device. ‘These are stress ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods 
may affect device reliabitity. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


g 
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Product Specification 


Quad 2-Input OR Gate 74AC/ACT11032 


NOTES: 
4, Not more than one output should be tested at a time, and the duration of the tet shauid nat excsed 10ms. 
2. ‘This is the increase in supply current for each input thats at one of the specified TTL vokage levels rather than OV or V-.,.. 
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Product Specification 


Quad 2-Input OR Gate 74AC/ACT11032 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND = OV; ty =t, =3ns;C, = SOpF 


Waveform 1. Waveforms Showing the Input (nA, nB) to Output 
(nY) Propagation Delays 
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74AC/ACT11034 


Hex Non-Inverter 
Product Specification 


FEATURES GENERAL INFORMATION 


« Output capability: +24 mA 


* CMOS (AC) and TTL (ACT) voltage 
level Inputs 


- S00 ncldent wave swtching are ee 
* Geuraton a Snimisehighvepes on Eee 
figuration to Minimize high-speed 
switching noise 
* Ig category: ssi 
DESCRIPTION 


The 74AC/ACT11034 high-performance 
CMOS devices combine very high speed = Note: 
and high output drive comparable to the 1. Cpls used to determine the dynamic power dissipation (Pp in HW): 


most advanced TTL families. Pp 15 * Spy * Vor? =f, #B(G, x Veg? x fg) where: 
The 74AC/ACT1 1034 provides six sepa- f,_ = input requency In MHz C, = output load capacitance in pF, 
rate non-inverters. a se euteet Senerey ne: Voc = supply vokage in V, 


ElG, *Vog? x fo) = sum of outputs 


ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 

20-pin plastic DIP 74AC11034N 
er [ewe | teres 

in plastic SO 74AC11034D 

T4ACT11034D 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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Product Specification 


Hex Non-inverter . . | 74AC/ACT11034 


FUNCTION TABLE 


NOTE: ; 
1. No electical or switching characteristics are 


apecitied at V.,. < SV. Operation between 2V and SV is not recommended, but within that range, a device output will 
maintain 8 previously established logic state. 


ABSOLUTE MAXIMUM RATINGS’ 


TEST 


Vg 20 Ven 


3] 8 
if 
ir 


i 


Power dissipation per package . 
P “| Pinstic DIP ade ape wale esas | mw 
TOT’ "Bower clssipation per package 

Plane eurace mount (20) sick eacinlade dais] ARE 


TES: iy : 

1 Stresses beyond those lated may cause permanent damage 1 the device. These are sees ratings only and funcional operation of the device at hese or ary other 
Conditions beyond those indicated under “recommended operating conditions" is not implied. Exposure to absclute-meximum-raied conditions for extended periods 
may affect device reliability. 

2. The input and output voltage ratings may be exceeded Hf the input and output current ratings are observed. 
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L inputs High* 


NOTES: 
1. Not more than one output should be tested af a time, and the duration ef the test shuld nat exceed 10ma. 
2. This is the increase in supply current for each input that is at one of the specified TTL voltage fevela rather than OV or V-... 
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Product Specification 


Hex Non-Iinverter an eS 74AC/ACTI 1034 


Propagation delay = 
Py nA, AB to nY 


AC ELECTRICAL CHARACTERISTICS AT-6.0V40.5V 


Weveform 1. Waveforms Showing the Input jnA) te Output {nY) 
Propagation Delays : 
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FEATURES 

« Output capability: +24 mA 

+ CMOS (AC) and TTL (ACT) voltage 
level inputs 

502. incident wave switching 

* Center-pin V_.. and ground configu- 


ration to minimize high-speed 
switching noise 


+ lIgg category: ssi 
DESCRIPTION 


The 74AC/ACT11074 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11074 provides two D- 
type flip-flops with independent Data, 
Clock, Set and Reset inputs, and comple- 
mentary Q and G outputs. 


Set (5.) and Reset (F_) are asynchronous 
active-Low inputs and operate independ- 
ently of the Clock input. Information onthe 
Data (D) input is transferred to the Q 
output on the Low-to-High transition of the 
clock pulse. Clock triggering occurs at a 
voltage level of the clock pulse and is not 
directly related to the transition time of the 
positive-going pulse. The O inputs must 
be stable one set-up time prior to the Low- 
to-High clock transition for predictable op- 
eration. 


PIN CONFIGURATION 


WN and D Packages 
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74AC/ACT11074 

Dual D-Type Flip-Flop w/Set 
and Reset; Positive-Edge 
Trigger 


Produet Specification 
GENERAL INFORMATION 


SYMBOL PARAMETER si bain 
Tysscrowaoy [AC | ner | 


cu’ [ercaeme [Sema | ae | ae | | 
PLH 
Power dissipation Voo*™ 5.0V; f = 1MHz; 
C, = S0pF 


te: 
‘ Cop is used to determine the dynamic power dissipation (P_, in wW): 
Py = Cen Vor? xt, + £ (0, * Veo” xg) where: 
f, = input frequency in MHz, C, = output load capacitance in pF, 
fo = output frequency in MHz, Ve, = supply voltage in V, 
E(C, x Veg? xt.) = sum of outputs 


ORDERING INFORMATION 


74AC11074D 
74ACT11074D 


LOGIC SYMBOL 


CN Number 


Product Specification 


Prva Septet 
Dual D-Type Flip-Flop w/Set and Reset; 

Positive-Edge Trigger 74AC/ACT11074 
PIN DESCRIPTION 


Hw High voltage level steady state 

h = High voltage level one set-up time prior to the Low-to-High clock transition 

L = Low voltage level steady state 

| = Low voltage level one set-up time prior to the Low-to-High clock transition 

X = Don't care 

T = Low-te-High clock transition 

NOTE: 

1. This configuration is nonstable; that is, it will not persiat when either Set or Reset 
returns 20 its inactive (High) level. 


LOGIC DIAGRAM 
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Product Specification 


Dual D-Type Flip-Flop w/Set and Reset; 74AC/ACT11074 
Positive-Edge Trigger 


RECOMMENDED OPERATING CONDITIONS 


NOTE: 
1. Noelectrical or switching characteristics are specified at V.- < SV. Operation between 2V and SV is not recommended, but within that range, « device output will 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS" 


NOTES: 

1. Stresses beyond those lleted may aause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under "recommended operating conditions” is not implied, Exposure tp abeolute-maximum-rated concitions for extended periods 
may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current radngs are observed. 
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Product Specification 


Positive-Edge Trigger 74AC/ACT11074 


DOC ELECTRICAL CHARACTERISTICS 
rare eae i 


Sony area One input at 3.4V, other inputs 
TTL inputs High? at Vox or GND 
NOTES; 


1. Not more than one output should be tested at a time, and the duration of the test shoukd not exceed 10ms. 
2. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or Vi... 
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Product Specification 


Dual D-Type Flip-Flop w/Set and Reset. | 7 
Positive-Edge Trigger | 5, TARCIACINNOTA 


AC ELECTRICAL CHARACTERISTICS AT 3.3V 40.3V GND = 0V:t9 = tp = Sns: C, = S0pF 
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Product Specification 
><a RNS epuntgre-cNpEn NeeTaemremmmenmenemenmeee te 
Dual D-Type Flip-Flop w/Set and Reson ee 74AC/ACT11074 


Positive-Edge Trigger 


AC ELECTRICAL CHARACTERISTICS AT 8.0V 40.8¥. GNDWOV:1, 1, «Ins; 6, = S0pF 


| [oe = High or Low % 
CP, 0D 
Cock pulse width 
tw High or or Low 
mm time 
5 orF wer, 


J TE —_—s 
: i ee 


Waveform 1. Waveforms Showing Cléck to Output Delays, Data Setup, .and Clock Pulse Width 
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{ Product Specification 


Dual D-Type Flip-Flop:w/Set and Reset; 
Positive-Edge Trigger 


74AC/ACT11074 


AC WAVEFORMS ac: Vig = 80% Vg, Vay = GND to Vou: ACT : V,, = 1.5V, Vag = GND to 3.0V (Continued) 
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74AC/ACT1 1086 | 
Quad 2-Input Exclusive-OR 


Gate 
Preliminary Specification 
FEATURES GENERAL INFORMATION 
« Output capability: +24 mA 
Soe And ea rol moore [acres [STE 
level Inputs Propagation dela SopF; V-.. = 8V 
- soaineiontwaw awtcning |p’ |B 
¢ Center-pin V.... and ground con- ‘ 
figuration to fainkmize high-epeed 
switching nolse 
mel Cio we 
o 
ESCRIPTION Maximum input rise or Saunvccue 
The 74AC/ACT11086 high-performance tall rate oy cc 


CMOS devices combine very high speed gots: 
and high output drive comparable tothe 3, Sean eee bees earn ies eevee ron ey: 


most advanced TTL families. Py =Cpp * Vog* xt, + Z(G, x Veo" * fo) where: 
The 74AC/ACT11088 providesfoursepa- = lu requeney in Mi, C, = output load capacitance in pF, 
tate 2-input exclusive-OR gate functions. to = sun Requerey Rte, Veg = Supply voltage in V, 


Lic 1 * Von” x fo) = sum of outputs 


ORDERING INFORMATION 
ae | TEMPERATURE RANGE | RANGE | _ORDERCODE | CODE 


18-pin plastic 74AC11066N 

en worare | ae ae 7c ae 
16-pin plastic 74AC11086D 

[sanbeony | aver | tito 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Preliminary Specification 


Quad 2-input Exclusive-OR Gate 74AC/ACT 11086 


PIN DESCRIPTION FUNCTION TABLE 


[mai woNRER[ svasol [TaN ano FoneON 
iene [wa [ommee 
SO 
Se 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


NOTE: 
1. No electrical or switching characteristics are specified at V--. < SV. Operation between 2V and 3V ie not recommended, but within that range, a device output will 


maintain a previously established logic state. 
ABSOLUTE MAXIMUM RATINGS’ 


[evwsot [PARAMETER ————~[—~—=«eecowmmion@ [mata ww 
a 


Fo 


OC output voltage 
OC output source or 
sink current per output pin Vo = 98 Von 


Power dissipation per package 
Plastic DIP Above 70°C:derate linearly by &mW/K 


Above 70°C:derats inearly by EmW/K 


0.5 to Vag +05 


65 to 150 


: 
i 
5 
Co 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods 
may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Preliminary Specification 


Quad 2-input Exclusive-OR Gate 74AC/ACT1 1086 


DC ELECTRICAL CHARACTERISTICS 


¥ e HN ee ee ee 
or. toned se fame] jem] | ttt 
Vn i eee ee 

CE Ee a ee 


er [unworn [asf fees] [aol [ae] [ae] | 
Quiescent supply Vi= GND, 
Fe alae hie Ee eee 
| Aco [Titmmatint [arigmorane [ss] [| | | fee] [so] mm | 
* at V,,. or GND 
NOTES: 


1. Not more than one ouput should be tested et a time, and the duration of the met should not exceed 10me. 
2. ‘This je the increase in supply current for each input that je at one of the specified TTL vokage levels rather than OV or Vo... 
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Pretiminary Specification 


Quad 2-Input Exclusive-OR Gate 74AC/ACT 11086 


j 


AC ELECTRICAL CHARACTERISTICS AT 3.3V £0.3V GND = OV: 1, =t, @3ns; C, = S0pF 


a ee | a eee 
meee | ee 


a 
gee ete eee = 


AC ELECTRICAL CHARACTERISTICS AT S.OV +0.5V GND = OV: t, =t, = Sns; eS = SOpF 


La ee ea 


74 
Wear coer ar ad 68 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = 0V;t, «t, = Sns; a, = SOpF 


Lee 


94 
= ise=—t Set 


AC WAVEFORMS AC : Vj, = 80% Voc, Vy = GND 10 Von. ACT : Vy = 1.5V, Vp, = GND to 3.0V 


Waveform 1. Waveforms Showing the input (nA, nB) to Output 
(nY) Propegation Delays 
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FEATURES 


+ Output capability: +24 mA 

« CMOS (AC) and TTL (ACT) voltage 
level inputs 

« 502Q Incident wave switching 


+ Center-pin V... and ground configu- 
tation "to ffinimise Mlemnneed 
switching nolse 


+ Igg category: SSI. 
DESCRIPTION 


The 74AC/ACT11109 high-performance 
CMOS devices combine very high speed 
and high output drive comparable fo the 
most advanced TTL families. 


The 74AC/ACT11109 provides two J-K 


flip-flops with independent Data, Clock, — 


Set and Reset inputs, and complementary 
Q and G outputs. 


Set (5. ) and Reset (F.) are asynchronous 
active-Low inputs and operate independ- 


ently of the Clock input. 


Information at the J and K inputs is trans- 
ferred to the Q output on the Low-to-High 
transition of the clock pulse. Clock trigger- 
ing occurs at a voltage level of the clock 
pulse and is not directly related to the 
transition time of the positive-going pulse. 
TheJ and Kinputs must be stable one set- 


PIN CONFIGURATION 


Nand D Packages 


3, 
a, 
4, 
GND 
6, 
a, 
5, 
oP, 
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T4AC/ACTI1109 ~ 
Dual J-K Flip-Flop with Set and 
Reset; Positive Edge-Triggered 


Product Specification 


GENERAL INFORMATION 


CONDITIONS 
2 25°C; GND = OV 


is used to determine the dynamic power dissipation (P., in yw): 
Py = Cag * Veg? xt, + E(C, x Veg” x fp) where: 

f, = input frequency in MHz, C, = output load capacitance in pF, 

lo = output frequency in MHz, Veco = supply voitage in V, 

E(C, x Voc? « fg) = sum of outputs 


ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 
74AC11108N 

| remaster 
74AC11100D 

rare 


up time prior to the Low-to-High clock 


1. Coy 


and K inputs may be tied together to 


transition for predictable operation. The J allow operation as a D flip-flop. 
LOGIC SYMBOL (IEEE/IEC) 


LOGIC SYMBOL 


5-70 ECN Number 


Product Specification 


Dual J-K Flip-Flop with Set and Reset; : 74AC/ACT11109 
Positive Edge-Triggered 


PIN DESCRIPTION 


pees bikes oN 
ic ieee OL Le ee ee 
ee ee ee 


H = High voltage level steady state 

h = High voltage fevel one set-up time prior to the Low-to-High clock transition 

L = Low voltage level steady state 

| = Low voitage level one set-up tine prior to the Low-to-High clock transition 

X «= Don't care 

q = Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition 

T « Low-to-High dock transition 

NOTE: 

1. This configuration is nonstable; that is, it will not persist when either Set or Reset returns to its inactive 
(High) level. 


LOGIC DIAGRAM 
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Product Specification 


Dual J-K Flip-Flop with Set and Reset: 3 J4AC/ACT11109° 
Positive Edge-Triggered 


RECOMMENDED OPERATING CONDITIONS 


NOTE: : 7 
1. No electrical or switching characteristics are specified at V... < SV. Operation between 2V and 3V ie not recommerided, but within that range, 8 device output will 
maintain a previously established logic state. ne 


ABSOLUTE MAXIMUM RATINGS’ 


NOTES: 

1. Stresses beyond those fated may cause permanent damage to the device. These are sees ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating condidons* is not implied. Exposure to abeolute-maximum-rated conditions for extended periods 
may affect device retiability. : 5 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Product Specification 


Dual J-K Flip-Flop with Set and Reset: ~-JAKCJACTIIIO9 
Positive Edge-Triggered z z 


OC ELECTRICAL CHARACTERISTICS 


‘ : 
| Mi | Mex | Bile [ita | Btn | Hex | Sein | Mase | 
a [ee fevol fel TT 
input voltage He teet teat pf 2ot | 
Exim 
fe |e 
input voltage 


NOTES: 
1. Not more than one output should be tested af a time, and the duration of the test should not exceed 10ms. 
2. This is the Increase in supply current for each input that is at one of the specified TTL voliage levels rather than OV or Vo. 
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Product Specification 


Dual J-K Flip-Flop with Set and Reset; 
Positive Edge-Triggered 


74AC/ACT11109 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GNO OV; 1, «t. = Snt;C, = SOpF 
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Product Specification 


Dual J-K Flip-Flop with Set and Reset: FAAC/ACT11109 
Positive Edge-Triggered 


AC ELECTRICAL CHARACTERISTICS AT S.0V £0.5V GND ~0V; t, =t, = 3ne;C, = SOpF 


imum clock frequency 
Propagation delay 
cP, 0, ,o, 
Propagation delay 
5. Awa... 


Waveform 1. Waveforms Showing Ciock to Output Delays, Dets Setup, and Clock Pulee Wicth 
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Product Specification 


Dual J-K Flip-Flop with Set and Reset: | at 
Positive Edge-Triggered 74AC/ACT11109 


AC WAVEFORMS Ac: Vig = 50% Veg, Vig = GND 9 V,,. ACT: V,, = 1.5V, Vi, = GND fo 3.0 (Continued) 


Waveform 3. Waveforms Showing Recovery Time 
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FEATURES 


« Output capability: +24 mA 
« CMOS (AC) and TTL (ACT) voltage 
level inputs 


» S0Q Incident wave switching 
+ Center-pin V,,. and ground configu- 
ration to Afinimise high-speed 
itch rhalas 

* Ugg category: ssi 

DESCRIPTION 


The 74AC/ACT11112 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11112 provides two J-K 
flip-flops with independent Data, Clock, 
Set and Reset inputs, and complementary 
nQ and nO outputs. 


Set pod ep Reset (nFi,) are asynchro- 


inputs and operate inde- 
pendently of the Clock inputs. 


Information at the J and K inputs is trans- 
ferred to the outputs on the. High-to-Low 
transition of the clock pulse. The J and K 
inputs must be stable one set-up time prior 
to the High-to-Low clock transition for pre- 
dictable operation. 


PIN CONFIGURATION 
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74AC/ACT11112 

Dual J-K Flip-Flop with Set and 
Reset; Negative Edge- 
Triggered 


Preliminary Specification 
GENERAL INFORMATION 


"G. pp soi © donee te eres pater deevaten (hn ne 
Py Cp * Veg? xf +B (C, «Vee? x fp) where: 
f, = input frequency in MHz, C, = output load capacitance in pF, 
rs seule Secperey nie, Veo = supe voltage in V, 
L(G, x Vgg? * fo) = sum of outputs 
ORDERING INFORMATION 


aeeaee TEMPERATURE RANGE 
bat prod — 1112N 
Jaa 1120 
eee ec 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


ECN Number 


Product Specification 


Negative Edge-Triggered TAAC/ACTIINIZ 


PIN DESCRIPTION 


HH = High voltage level steady state 

h = High voltage level one set-up time prior to the High-to-Low clock transition 

Lt = Low voltage level steady state 

| = Low voltage level one set-up time prior to the High-to-Low clock transition 

X ~ Don't care 

= Lower case letters indicate the state of the referenced output prior to the High-to-Low clock iransition 

4 = High-t0-Low clock transition 

NOTE: 

1. This configuration is nonstable; that is, it will not persist when either Set or Reset returns to its inacive 
(High) levet. 


LOGIC DIAGRAM 
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Product Specification 


Dual J-K Flip-Flop with Set and Reset; 7 “111112 
Negative Edge-Triggered aliens 


RECOMMENDED OPERATING CONDITIONS 


NOTE: 
1. No electrical or switching characteristics are specified at Vo, < SV. Operation between 2V and SV is not recommended, but within that range, a device output will 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS’ 


| 
NOTES: 

1, Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other 
conditons beyond those indicated under "recommended operating conditions” is notimplied. Exposure to absolute-maximum-raied conditions for extended periods 
may affect device rellabiity. 

| 2. The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 
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Product Specification 


_ Dual J-K Flip-Flop with Set and Reset; | Tee 
Negative Edge-Triggered 7 74AC/ACT11112 
Negative Edge-Tiggered 


pA 
V, = Va, or GND, 
=" ke CSO OM CCCs 


1. Not more then one output should be tested at a time, and the duration of the ipat should not exceed 10ms. 
2. This la the increase in supply current for each input that is at ane of the specified TTL voltage fevels rather than OV or Vin. 
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Product Specification 


Dual J-K Flip-Flop with Set and Reset; JAAC/ACTIII12 
Negative Edge-Triggered 


AC ELECTRICAL CHARACTERISTICS AT 3.3V 40:3V GND =0V; tp =t, = ans; C, «= S0pF 


Setup time, High or Low 
nd oF nK to ni 


alam 
awo!;)o a 


J 
ie 
7A 
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Product Specification 


aE eee erent enema 
Dual J-K Flip-Flop with Set and Reset: | 
Negative Edge-Triggered 74AC/ACT11112 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND eov; ta=t, =3ns;C, = SOpF 


ce 
tion delay 66 9.0 

roPona pas | a |e [ss | 
rropags 5.9 76 8.1 

Reo ates ts 


“oe 


Waveform 1. Waveforms Showing Ciock to Output Delays, Data Setup, and Clock Pulse Width 
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Product Specification 
a 


Dual J-K Flip-Flop with Set and Reset; 74AC/ACT11112 
Negative Edge-Triggered 


AC WAVEFORMS AC :V,, = 50% Voc, Vay = GND 1 Vee. ACT: Vy = 1.5¥, Vay * GND to 3.0V (Continued) 


Waveform 3. Waveforms Showing Recovery Time 
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FEATURES 


+ Output capabiiky: +24 mA 

« CMOS (AC) and TTL (ACT) voltage 
level Inputs 

+ 50Q Incident wave switching 

+ Conter-pin V,,,. and ground con- 
figuration to minimize high-speed 
switching noise 

. loc category: SSi 


DESCRIPTION 


The 74AC/ACT11132 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT1 1132 provides four sepa- 
tate 2-input NAND gate functions which 
are capable of transforming slowly chang- 
ing input signais into sharply defined, 
jitter-free output signals. In addition, they 
have greater noise margin than conven- 
tional NAND gates. 


PIN CONFIGURATION 
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74AC/ACT11132 
Quad 2-Input NAND Schmitt 
Trigger 


Prelisninary Specitication 
GENERAL INFORMATION 
CONDITIONS 
PARAMETER | tys2:GNoaov [AG] act 


t Propagation delay : 
A rail 
ed ee cc 


capackance per gate’ 


| Sw | input capactance TVs OVerVeg 


z 
f 


Note: 
1. Coo Is used to determine the dynamic power dissipation (P,, in pW): 
Py = Can Vo xt +E (C, x Vag" xf) where: 
t, = Input frequency in MHz, C, = output load capacitance in pF, 
fo = Output frequency in MHz, V... = supply voltage in V, 
E (0, «Vee? xf.) = sum of outputs 


ORDERING INFORMATION 


[ORDER cope] 
74AC11132N 
74AC11132D 

a 


LOGIC SYMBOL 


On 
jas J 
a> 
“ 
<a 


ECN Number 


Preliminary Specification 


Quad 2-Inout NAND Schmitt-Trigger 74AC/ACT11132 


PIN DESCRIPTION 


NAME AND FUNCTION 


NOTE: 2 
1. No electrical or ewitching cheracteriatios are specified at Vor, < SV. Operation between 2V and SV is not recommended, but within that range, a device output will 
maintain a'previously established logic state. 


ABSOLUTE MAXIMUM RATINGS" 


Above 70°C:derate linearly by &mW/K 


Above 70°C:derate Einearly by 6mW/K 


Power dissipation per package ’ 
Plastic surface mount (SO) 
1. Stresses beyond those listed may cause permanent damage to the device. These are svess ratings only snd functional operation of the device at these or ary other 
conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods 


may affect device reliability. 
2. ‘The input and output voltage ratings may be exceeded If the input and output current ragings are cbserved. 


3 


December 14, 1988 5-85 


Preliminary Specification 


Quad 2-inout NAND Schmitt-Trigger 74AC/ACT 11132 


DC ELECTRICAL CHARACTERISTICS 


em rome | lieael eae iow 
| ain | tex | ain | Max | 
: | faz 
| 38 | 
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BOacas 
RERREG 


av, 
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BEE 
Pe 
BREE 
BEB 
| 
| 
| 
ae 
ie} | 


age [98 | | —Tous| [| Fane] J 

pe pert 

= fee | [en | perfor Tory 

ae " fs [ fer] tert fort Tor} 
went =| of [lgetie foal oan] Joa] TT 

Ye fgsame Pee fost fou] fos —faay 

[se | — Jose] —Joaa] Tose] — [oar 

DR 
ts [eee [even [ss] a] fave] foes fatal | 
te [em [ere [es Tol [ol [ol [@l | 

Supply current, One input at 3.4V, other inputs 

tee [rite [Saas] TT TT fel [elm 


NOTES: 
1 Not more than one output should be tested at a time, and the duration of the west should net exceed 10ms. 
2. ‘This lo the ncreane in supply curent for gach input thet atone of te apecited TTL voltage fevels rather than OV oF Vix, 
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Preliminary Specification 


Quad 2-Input NAND Schmitt-Trigger . 7FAAC/ACT11132 


AC ELECTRICAL CHARACTERISTICS AT 3.3V £0.3V GND = OV; et t, = 3ns; C, = S0pF 


a eel ice! nae 


t ihe peg delay 


oa ss ecard pie 


t her se | delay 


-_ o Miseal aaet ae 


ager goes delay 
nA, nB to n¥ 


Waveform 1. Waveforms Showing the Input (nA, nB) to Output 
(n¥) Propagation Delays 
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FEATURES 

Demultiplexing capability 

+ Muttiple input enable for easy 
expansion 

Ideal for memary chip select 
decoding 

+ Inverting outputs 

+ Output capability: +24 mA 

CMOS (AC) and. FTL (ACT) vottage 
level inputs 

+ 502 Incident wave switching 
Center-pin Vo and ground con- 
figuration to minimize high-speed 
switching noise 

. lec category: MS! 


DESCRIPTION 


The 74AC/ACT11138 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11138 decoders accept 
three binary weighted inputs (Ap. A; af 
and when enabled, provide eight mutua 

exclusive, active-Low outputs ¥, - ¥,). 
The devices feature three enable inpuls: 
two active-Low (E,, E.) and one active- 
High (E,). Every o will be High unless 
E, and E, are Low and E, is High. This 
multiple enable function @asy par- 


PIN CONFIGURATION 


N and D Packages 


¥ 
% 
y 
"> 
% 
Y 
% 
¥, 
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74AC/ACT11138 


3-to-8 Line Decoder/ 


Demultiplexer; Active-Low 
Preliminary Specification 


GENERAL INFORMATION 


Note: ; 
1. Cop is used to determine the dynamic power dissipation (P,. in uW): 
Pry = Con Veg? xf, +E (C, x Von? x fy) where: 
f, = input Irequency in MHz, C, = output load capacitance in.pF, 
fo = output frequency in MHz, V-. = supply voltage in V, 
© (C, x Voc? xf) © sum of outputs 


ORDERING INFORMATION 


JEMPERATURE RANGE ORDER CODE 
16-pin plastic OIP 74AC11138N 
[commie | ewes 
16-pin plastic SO 74AC11138D 
i 


74ACT11138D 


allel expansion of the devices to.a1-of-32 The devices can be used as eight output 
(S lines to 32 lines) decoder with just four demultiplexers by using one of the ac- 


‘11138's and one inverter. tive-Low enable inputs as the data input 
and the remaining enable inputs as 
strobes. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Y, Y, Ys Y, 


Y, Ys Ye Yr 


wti2s66¢678 


ECN Number 


Preliminary Specification 


74AC/ACT11138 


r: Active-Low - _- 


3-to-8 Line. Decoder/Demultiplexe 


PIN DESCRIPTION 
PIN NUMBER 


FUNCTION TABLE 


LOGIC DIAGRAM 


a! 
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Preliminary Specification 


3-to-8 Line Decoder/Demuttiplexer; Active-Low: 74AC/ACT11138 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


DC supply voltage : 
Input voltage 
Output voltage 


Input transition rise ‘ 
Or fall rate 


Operating free-air temperature 


aL 


es 


Ty 

NOTE: : 

1, No electrical or switching characteristics are specified at V_. < 3V. Operation benveen 2V and 3V is not recommended, but within that range, a device output wil 
maintain a previously established logic state. 

ABSOLUTE MAXIMUM RATINGS! 

SYMBOL 


<8 
8 
i 
i 
. 
e 
8 
4 
y 


DC output voltage 
DC output source or 
eee | ee 


DC ground current 
Cl cents a ee 
ele Ca 
P 
TOT | Power dissipation per package 
Sa a 


NOTES: . 

1 Streases beyond those listed may cause permenent damage to the device. These are stress ratings only and funcional operation of the device at these or sny other 
Conditions beyond those indicased under “recommended operating conditions” is not implied. Exposure to abeoiute-maximum-rated conditions for extended periods 
may affect device reiiability. ; 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Preliminary Specification 


3-to-8 Line Decoder/Demultiplexer; Active-Low 74AC/ACT11138 


Quiescent supply vi, = Voce OF GND, 
current { o? 0 

Supply current, One input at 3.4V, other inputs 

TTL inputs High” at V.,. or GND 


NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test shovid not excaed 10me. 


2. ao eine increase in cupply current for each input that is at one of the apecified TTL vwohage lewis rather than OV or Vig. 
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Preliminary Specification 


3-to-8 Line Decoder/Demultiplexer: Active-Low 74AC/ACT11138 


5.8 7. 
5.6 7 


Fa ia 
= ee ae 
Lc Asie 
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Preliminary Specification 


3-to-8 Line Decoder/Demultiplexer; Active-Low 74AC/ACT11138 


AC WAVEFORMS AC : V,, = 50% Voc, Vay = GND © Von. ACT: Vy, = 1.5V, Vey = GND to 3.0V 


Waveform 1. Waveforms Showing the inputs (A,,, E,) to Waveform 2. Waveforms Showing the Input (E_) to Output 
Output (¥,) Propagation Delays (¥,) Propagation Delays 


MA ALS 
ACIACTIIIIO 


Yo ¥, Va Ys Va Ys Ve 
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FEATURES 


« Output capability: +24 mA 

CMOS (AC) and TTL (ACT) voltage 
level inputs 

« 502 Incident wave switching 


Center-pin V, and ground configu- 
ration to minimize high-speed 
switching nolse ; 


* Iog category: MSI 
DESCRIPTION 


The 74AC/ACT11151 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11151 provides an 8-to-1 
multiplexer with three select lines and a 
common enable. The state of the Select 


(S,) inputs determines the particular input . 


line from which the data comes. The En- 
able (E) input is active-Low. When E is 
High, the Y output is forced Low and the ¥ 
is forced High regardless of all ather input 
conditions. 


The device is the logic implementation of 
a single pole, 8 position switch where the 
position of the switch is determined by the 
logic levels supplied to the Select inputs. 


PIN CONFIGURATION 
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74AC/ACT11151 
8-Input Multiplexer 


Preliminary Specification 


GENERAL INFORMATION 


CONDITIONS 
T,#25°C;GNDe0ov | AC | 
tp, .,/ | Propagation delay . : z 
aera [ot leew 
Power dissipation Voc = 5.0V; f = 1MHz; 
capacitance! C, = 50pF 
Tey [rostcwpactnce [Vee [38 | a8 | 
Fa Eel 


Maximum input rise or | C, = SOpF; V,. = 5.5V 
fall rate; Data inputs at -55°C 
Note: 
1. Cop is used to determine the dynamic power dissipation (Py in pw): 
Py = Can x Von? xf, +E (C, x Von? x fg) where: 
f, = input frequency in MHz, Cc. = output load capacitance in pF, 
fo = Output frequency in MHz, Voc = supply voltage in V, 
t (C, *Vgg? x fg) = sum of outputs 


ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 
16-pin plastic DIP 74AC11151N 
(300mit-wide) : “40°C to 485°C 74ACT11151N 
16-pin plastic SO 74AC11151D 
(Same MACH HISID 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


1 6 18 


“231 tw 8 


ECN Number 


Preliminary Specification 


8-Input Multiplexer ae 74AC/ACT11151 


LOGIC DIAGRAM 


PIN DESCRIPTION 
[pmnumser | sviect [WANE ANDFUNCTION—_—_— 
A 


Select 
2 
Ee Ba 
A 
a 
es 


FUNCTION TABLE 


| OUTPUTS | 

[21% i/o ely iF 
x x x H 
L L L L 
L L H L 
L H L L 
L H H L 
H L L L 
H L H L 
H H L L 
H H H L 
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Preliminary Specification 


8-Input Multiplexer 74AC/ACT11151 


RECOMMENDED OPERATING CONDITIONS . 


NOTE: : 
1. No electrical or switching characteristics are specified at V_. < 3V. Operation between 2V and SV is not recommended, but within that range, a device output will 
maintain a previously established logic state. . 


ABSOLUTE MAXIMUM RATINGS! 


Power dissipation per package 
Plastic DIP 


NOTES: 

1. Streases beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditions” is net implied. Exposure to absolute-maximum-rated conditions for extended periods 
may affect device reliability. . 

2. The input end output volzage ratings may be exceeded if the input and output current ratings are observed. : 
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Preliminary Specification 


8-Input Multiplexer 74AC/ACT11151 


DC ELECTRICAL CHARACTERISTICS 


ae iraonee Ca ec 
ame FY pa US 
Sk peekictere eee input at 3.4V, other inputs 
TTL inputs High? at Veg or GND 
NOTES: , 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms. 


2. This |s the increase in supply current for each input that is at one of the specified TTL vottage levels rather than OV or V-.. 
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Preliminary Specification 


8-Input Multiplexer 74AC/ACT11151 


AC ELECTRICAL CHARACTERISTICS AT 3.3V £0.3V GND -0V:1, =; = 3ns;C, = S0pF 


—— = 
= fee ete 


t Propagation delay 66 
PLH 
Sl ae ae 
45 5.7 
47 5.9 


gation delay 6.4 78 


Pretiminary Specification 


8-Input Multiplexer 74AC/ACT11151 


AC WAVEFORMS AC : V,, = 50% Voc, Va, = GND to Vo. ACT: V,, = 1.5V, Va, = GND to 3.0V 


Waveform 1. Waveforms Showing the Enable input (E) to Wavetorm 2. Wavetorms Showing the Deta Inputs (nl ,, ni,) 
Output (Y, Y) Propagation Delays and Select input (S,) to Output (Y, ¥) Propagation Delays 
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FEATURES 
+ Output capability: +24 mA 


* CMOS (AC) and TTL (ACT) voltage: 


level inputs 

« 50Q incident wave switching 

« Center-p! ro V, ‘and ground configu- 
ration to ffinimise high-speed 
uta: noise 


* Igg category: MSI 
DESCRIPTION 


The 74AC/ACT11158 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11 158 provides four 2-to-1 
multiplexers with a common selector and 
acommon enable. The state of the Select 
(S) input determines the particular register 
from which the data comes. The Enable 
(E) inputis active-Low. When Eis High, all 
of the inverting outputs (Y) are forced High 
regardiess of all other input conditions. 


The device is the logic implementation of 
a 4-pole, 2 position switch where the 
position of the switch is determined by the 
logic levels supplied to the Select input. 


PIN CONFIGURATION 
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74AC/ACT11158 
Quad 2-Input Multiplexer; INV 


Preilminary Specification 


GENERAL INFORMATION 


CONDITIONS 
T, = 25°C; GND = 0V 


8 cor f = 1MHz; 


a ee 

| toeor| aemewanen | Sarcasm || a 

[ [etme denrme ates | | | mw | 
fall rate; Data inputs 

Note: 


1. Cap is used fo ceenrrae tre aycaune power aenpaton tt in pW): 
P. 1» * San * Veg” xf, 1+ Z(G, x Vo? * fg) where: 
|= input frequency in MHz, C | = output load capacitance in pF, 
: = ouput requaney in MH, Vag = supply voltage in V, 
IG, «Veg? x fg) = eum of outputs 


ORDERING INFORMATION 


ORDER CODE 


74AC11158N 
74ACT11158N 


74AC11158D 
74ACT11158D 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


em 0 4 If 1 17 «13 11 


5-100 


Preliminary Specification 


Quad 2-Input Multiplexer: INV 74AC/ACT11158 


LOGIC DIAGRAM 


4 
a 
VAV, 
i 

8 


re 


VV VV VV VV V V 


PIN DESCRIPTION 

[pm numer [svivsol | ___WAMEANDPUNGTION 
a 
[mee | ay-niy [Cure CCS 
OCALA A 
CC 
P10 | Oat nati pet 
[48.67 [eno [eomeenCSCS*d 
[15.16 | Veg | tie mney wine 


FUNCTION TABLE 
SELECT: DATA 
Sue nour | meute |Our 
SSC 
x 


x 


H 
L L 
L L 
L H 
L H 
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Preliminary Specification 


Quad 2-Input Multiplexer; INV 74AC/ACT11158 


RECOMMENDED OPERATING CONDITIONS 


£ oF 
; - - Ll 


Leet. 
aan ae 
= 
eee 


2 
4 


NOTE: 
1. No electrical or switching characteristics are specified at V- < 3V. Operation between 2V and 3V is not recommended, but within that range, a device output will 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS ' 
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DC output diode current” 


Vo | DC output voltage 
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sink current per output pin Vo = 9 Veg 
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Power dissipation per package : ; 
5 Plastic DIP Above 70°C:derate linearly by S&mW/K 
vor Power dissipation per package 
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 
NOTES: 


1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods 
may affect device reliability. 

2. The input and output voltage ratings may be exceeded #f the input and output current ratings are observed. 
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Preliminary Specification 


Quad 2-Input Multiplexer; INV 74AC/ACT 11158 


DC ELECTRICAL CHARACTERISTICS 
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NOTES: 
1. Not more than one output should be tested at a ime, and the duration of the test should not exceed 10ms. 
2. This |s the increase in supply current for each input that is et one of the specified TTL voltage levels rather than OV or Vin. 
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Preilminary Specification 


Quad 2-Input Multiplexer; INV 74AC/ACT11158 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND = 0V;t, =t, = ans; 6, = S0pF 
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Wavelorm 1. Waveforms Showing the Enable Input (E) to Waveform 2. Waveforms Showing the Date inpute (ni, nl,) 
Output (n¥) Propagation Delays and Select input (8) to Output (n¥) Propagation Delays 
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FEATURES 


+ Synchronous counting and loading 

* Two count enabie Inputs for n-bit 
cascading 

¢ Positive edge-triggered clock 

« Asynchronous reset 

¢ Output capability: +24mA 

¢ CMOS (AC) and TTL (ACT) voltage 
level Inputs 

» 502 incident wave switching 

« Center-pin V... and ground canfigu- 
tation to ininimize high-speed 
- switching noise 

* Ipc category: MSI 


DESCRIPTION 


The 74AC/ACT11160 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11160 4-bit synchronous 
presettable decade counters feature an 
internal carry look-ahead and can be used 
for high-speed counting. Synchronous 
operation is provided by having all flip- 
flops clocked simultaneously on the posi- 
tive-going edge of the clock. 


PIN CONFIGURATION 
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74AC/ACT11160 


Synchronous Presettable 
Synchronous BCD Decade 


Counter; Asynchronous Reset 
Preliminary Specification 
GENERAL INFORMATION 
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1. Epp pene. se corerrare Fe nee pone ceeperrn (rg MEN: 
Py =Cpp* Veg" xf + ZC, «Vog? x fp) where: 
= input frequency in MHz, C, = output load capacitance In pF, 
= eat Coaerey in ME, Veo 9 sippy vomge.ht Y, 
E(C, »Vog? x fg) = sum of outputs 


ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 
20-pin plastic DIP T4AC11160N 
(300mil-wide) 74ACT11160N 
20-pin plastic SO 744C11160D 
(200mit-wide) 74ACT111600 


LOGIC SYMBOL 
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Preliminary Specification 


Synchronous Presettable Synchronous BCD Decade 


Counter; Asynchronous Reset 


The outputs of the counters may be pre- 
set to High or Low levels. A Low level at 
the Parallel Enable (PE) input disables 
the counting action and causes the data 
at the D, - D, inputs to be loaded into the 
counter on the rising edge of the clock. 
Preset takes place regardless of the lev- 
els at Count Enable (CEP, CET) inputs. 


PIN DESCRIPTION 


PINNUMBER | SYMBOL 


H = High voltage level 
L = Low voltage level 
h = High voltage level ene setup time prior to the Low-to High clock transition 
| = Low voltage leve! ore setup tme prior to the Low-to High clock transition 
X = Don't care 
q = State of the referenced output prior to the Low-t0 High clock transition 


t = Low-to-High clock transition 


NOTE: 
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A Low level at the Master Reset (MA) 


input sets all four outputs of the flip-flops 
Q, - Q,) to Low levels, regardless of the 
levels at CP, PE, CET, and CEP inputs 
(thus providing an asynchronous clear 


function). 


1. The TC output ia High when CET is High and the counter is at Terminal Count (HLLH). 
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74AC/ACT11160 


The carry look-ahead simplifies serial 
cascading of the counters. Both Count 
Enable inputs (CEP and CET) must be 
High to count. The CET input is fed 
forward to enable the Terminal Count 
(TC) output. The TC output thus enabled 
will produce a High output pulse of a 
duration approximately equal to the High 
level outputof Q,. This pulse can be used 
to enable the next cascaded stage. 


Pretiminary Specification 


Synchronous Presettable Synchronous BCD Decade 


Counter; Asynchronous Reset TAAC/ACTI1160 


STATE DIAGRAM TIMING DIAGRAM 
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“Synchronous Presettable Synchronous BCD Decade aga acririan 
Counter; Asynchronous Reset 74AC/ACT11160 


RECOMMENDED OPERATING CONDITIONS 


NOTE: 
1. No electrical or switching characteristics are specified at V_,.. < SV. Operation between 2V and 3V is not recommended, but within that range, a device output will 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS’ 


TEST CONDITIONS 
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NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other 
conditions beyond those indicased under "recommended operating conditions” is not implied. Exposure t abeolute-maximum-reted conditions for extended periods 
May affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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a ee ee nr ahaa anon 
Synchronous Presettable Synchronous BCD Decade 74AC/ACT11160 


Counter; Asynchronous Reset 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed 1Oms. 
2. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or V.-. 
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po 
Synchronous Presettable Synchronous BCD Decade 
Counter; Asynchronous Reset 74AC/ACT11160 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND «ov; t, =t, = 3ns;C, = SOpF 
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Clock pulse width (load) 
High or Low 
Clock pulse width (count) 
High or Low 
WR pulse width, 
Low 
Recovery time 
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Synchronous Presettable Synchronous BCD Decade 74AC/ACT11160 
Counter; Asynchronous Reset 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND «OV; t =t, = 3ns;C, = SOpF 
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t Propagation delay 
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Propagation delay 
CP 0 Q, (PE = "L”) 


Propagation delay 

CP to TC 

Propagation delay 

CET w TC 

Propagation delay 

Propagation delay 
MR to TC 
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D,, to CP 
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CEP or CET to CP 
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ne SS 
Synchronous Presettable Synchronous BCD Decade TAAC/ACT11160 
Counter; Asynchronous Reset 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V: 1, =t, = 3ne; C, = SOpF 


SYMBOL PARAMETER 
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Synchronous Presettable Synchronous BCD Decade J4AC/ACT11160 
Counter; Asynchronous Reset 


AC WAVEFORMS Ac: Vy = 50% Veg: Vig = GND 1 Vo-. ACT: Vy = 1.5V, Vy 2 GND to 3.0V 


Waveform 2. Waveforms Showing the Master Reset (I) Pulse Width, the Master Reset to Output (Qn, TC) 
Propagation Delays, end the Master Reest to Clock (CP) Recovery Time 


Wavelorm 3. Wavalorme Showing the Input (CET) to Output (TC) Propagation Delays 
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[EE e 
Synchronous Pre pedlbeanh = nous BCD Decade 

Counter: ae chronous Rese 74AC/ACT11160 
Counter: AsynchronousReset 


Waveform §. Waveforms Showing CEP and CET Set-up end Hold Times 


FEATURES 


+ Synchronous counting and loading 

« Two count enabie Inputs for n-bit 
cascading 

+ Positive edge-triggered clock 

« Synchronous reset 

+ Output capability: +24mA 

+ CMOS (AC) and TTL (ACT) voltage 

level Inputs 

50Q Incident wave switching 

Center-pin V, and ground configura- 


tion to minimize high-speed switch- 
ing noise 


+ |, category: MSI 
DESCRIPTION 


The 74AC/ACT11162 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11162 4-bit synchronous 
presettable decade counters feature an 
internal carry look-ahead and can be used 
for high-speed counting. Synchronous 
operation is provided by having all flip- 
flops clocked simultaneously on the posi- 
tive-going edge of the clock. 


PIN CONFIGURATION 
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7T4AC/ACT11162 


Synchronous Presettable BCD 
Decade Counter; Synchronous 
Reset 


Preliminary Specification 


GENERAL INFORMATION 
CONDITIONS 
T, = 25°C: 
eatin) arte [ee 
[ero | Semcwre roe’ |eesmr | || 
capacitance per gate Cc = SOpF 
[38 | 


Ey [ent epacance | ¥,= OV Veg 


Per Jedec JCA0.2 
wo Soman 


Note: 
1. Cop is used to determine the dynamic power dissipation (Pp, in uW): 
Pp = Can Veg" xf, + (CG, * Veg” fo) where: 
f, = input frequency in MHz, C, = output load capacitance in pF, 
fo = output frequency in MHz, Vo, = supply voitage in V, 
E (C, * Veg? fg) = sum of outputs 


ORDERING INFORMATION 


LOGIC SYMBOL 
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Preliminary Specification 


Synchronous Presettable BCD Decade Counter: 


Synchronous Reset 


74AC/ACT11162 


The outputs of the counters may be pre- 
set to High or Low fevels. A Low level at 
the Parallel Enable (PE) input disables 
the counting action and causes the data 
at the D, - D, inputs to be loaded into the 
counter t on the tising edge of the clock. 
Preset takes place regardless of the lev- 
els at Count Enable (CEP, CET) inputs. 


A Low level at the Reset (SA) input sets all 
four outputs of the flip-flops (Q, - Q,) to 
PIN DESCRIPTION 


[rat nuusen [ evino% | 


Low tevels after the next positive-going 
transition on the clock (CP) input. This 
action occurs regardiess of the levels at 
PE, CET, and CEP inputs. This synchro- 
nous reset feature enables the designer 
to modify the maximum count with only 
one external NAND gate. 


The cary look-ahead simplifies serial 
cascading of the counters. Both Count 
Enable inputs (CEP and CET) must be 


hw High voltage level one setup time prior tp the Low-to High clock transition 
| » Low voltage level one setup time prior to the Low-to High clock transition 


X = Don't care 


= State of the referenced output prior to the Low-io High clock transition 


1 = Low-to-High clock transition 


NOTE: 
1. The TC output is High when CET is High and the counter is at Terminal Count (HLLH). 
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High to count. The CET input is fed 
forward to enable the Terminal Count 
(TC) output. The TC output thus enabled 
will produce a High output pulse of a 
duration approximately equal to the High 
level outputof Q,. This pulse can be used 
to enable the next cascaded stage. 


Preliminary Specification 


te a nn at Ok oe ee 
Synchronous Presettable BCD Decade Counter: JAAC/ACT11162 
Synchronous Reset 


STATE DIAGRAM TIMING DIAGRAM 
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Attala BF Ra ie 
Synchronous Presettable BCD Decade Counter; 74AC/ACT11162 
Synchronous Reset 


RECOMMENDED OPERATING CONDITIONS 


DG sup vias 
¥, [pat vos 
[Vo | Spet vtaae 

input transition rise 
| avav | or fall rate 
Operating free-air temperature 
NOTE: 


1. No electrical or awitching characteristics are apecitied at Vo. < SV. Operation between 2V and 3V is not recommended, but within that range, a device output will 
Maintain @ previously eatablished logic state. 


ABSOLUTE MAXIMUM RATINGS’ 
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0.5 toVe- +05 Vv 


Power dissipation per package 
Plastic DIP 
Power dissipation per package Above 70°C:ck 5 
Plastic surface mount (SO) to linearly by EmW/K 
NOTES: 
1, Swestee beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation ofthe device at these or any other 
Conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended Periods 


may affect device reflability. 
2. ‘The input and output voltage ratings may be exceeded i the input and output current ratings are observed. 
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bP a eS te Sa ee 
Synchronous Presettable BCD Decade Counter: J4AC/ACT11162 
Synchronous Reset 


DC ELECTRICAL CHARACTERISTICS : 
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a 
Supply current, One input at 3.4V, other inputs 
TTL inputs High” at Vor or GND 


NOTES: 
1. Not more than one output should be tested at @ time, and the duration of the test should not exceed 10ms. 
2. ‘This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or V4. 
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Preliminary Specification 
74AC/ACT11162 


Synchronous Presettable BCD Decade Counter; 


Synchronous Reset 
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AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND «ov:1 

Propagation delay 

CP wm Q, (PE = °H") 

Propagation delay 

CP 0 Q, (PE ="L> 

CP to TS 

CET TC 

Setup time, High or Low 

D. to CP 

Hold time, High or Law 

0 wep 

Setup.time, High or Low 

BE or SA to cP 

Hold time, High or Low 

or SA w CP 

time, High or Low 

EP or CET to CP 

Hold time, High or Low 

CEP or CET to CP 
pulse width (load) 

Clock pulse width (count) 

High or Low 
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et Fa eo et 
Synchronous Presettable BCD Decade Counter; 74AC/ACT11162 
Synchronous Reset 


AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND = OV; t, =t, = Sns;C, = S0pF 
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Propagation delay 
ten CET to TC 
Setup time, High or Low 
D,, to CP 
Hold time, High or Low 
D,, to CP 
Setup time, High or Low 
PE or SR to CP 
Hold time, High or Low 
FE or SR to CP 
Setup time, High or Low 
CEP or CET to CP 
Hold time, High or Low 
CEP or CET to CP 
Clock pulse width (load) 
High or Low 
Clock pulse width (count) 
High or Low 
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a _Rrstminary Speciation 
Synchronous Presettable BCD Decade Counter: 
Synchronous Reset 74AC/ACT11162 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = ov. ta ate =3ns;C, = 50pF 


T, 240°C to 
4 a5°C ea! 


SYMBOL WAVEFORM 
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Clock pulse width (count) 
High or Low ‘ 
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Oe i 
Synchronous Presettable BCD Decade Counter; 74AC/ACT11162 
Synchronous Reset 


AC WAVEFORMS AC : V,, = 50% Veg. Vig, = GND to 


Waveform 1. Waveforms Showing Clock to Outputs Propagation Delays, end Clock Pulse Width 
CET INPUT Ye 
ety toe 
TC OUTPUT Yu 
Wavetorm 2. Waveforms Showing the Input (CET) to Output (TC) Propagation Delays 
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Waveform 3. Wavetorma Showing the Deta Set-up and Hold Times for the input (D,) and Peratiel Eneble input BE 


74AC/ACT11175 
Quad D-Type Flip-Flop w/Reset: 


Positive-Edge Trigger 
Preliminary Specification 


FEATURES ’ GENERAL INFORMATION 


+ Output capability: +24 mA eee CONDITIONS =— [TYPICAL | 
* CMOS (AC) and TTL (ACT) voltage T,=28°C;GND=z0ov {| Ac | ACT | 
level inputs t delay ‘ 
io 
| ero | co Cio beh enol FEES 
capacitance per bene 


* 50Q Incident wave switching 
Input capacitance | VeOVErVec | as | as | oF | 


¢ Center-pin V,.. and ground configu- 
ration to minimize high-speed 
Per Jedec JC40.2 
| are | tscren comer | Sani Eo Fe ees 
Maximum input rise or a ay 
[oe [EEE |g cewenecew [o |e [| 
_— 


log Category: MSI 
DESCRIPTION 


The 74AC/ACT11175 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 


switching noise 
So amare [| we 


most advanced TTL families. 

Vita Coot Cp la used to determine the dynamic power dissipation (Pin »W): 
puts , shared Clock and Master Reset in- Py = Can *Vog *f +E (0, * Veg” x fg) where: 

puts, and complementary Q and 6 out- | = input frequency in MHz, C, = output load capacitance in pF, 
puts. i Sot eee ba Voc = supply vatage nV, 


Master Reset (MA) is an esynchronous z (C, x Veg” x fg) = sum of outputs 
active-Low input and operates independ- ORDERING INFORMATION 


ently of the Clock input. Information onthe TEMPERATURE RANGE 


caouonteloneighrenstincite | Sime” | wcware | 
pale 
= l 


ORDER CODE 
74AC11175N 

74ACT11175N 
74AC11175D 

T4ACTISI75D 


LOGIC SYMBOL (IEEE/IEC) 


output on the Low-to-High transition of the 
clock pulse. Clock triggering is threshold 
voltage dependent. The D inputs must be 
stable one set-up time prior to the Low-to- 
High clock transition for predictable op- 
eration. 


PIN CONFIGURATION LOGIC SYMBOL 
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Quad D-Type Flip-Flop w/Reset: pares 
Positive-Edge Trigger 74AC/AC 5 


PIN DESCRIPTION 


= High voltage level steady state 

h= High voltage level one set-up ume prior tp the Low-to-High clock transition 
t = Low voltage level steady state 

| » Low voltage fevel one set-up time prior to the Low-to-High clock transition 
X = Don't care 

T = Low-to-High clock transition 


LOGIC DIAGRAM 
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ee 
Quad D-Type Flip-Flop w/Reset: 
Positive-Edge Trigger 74AC/ACT11175 


RECOMMENDED OPERATING CONDITIONS 


1. No electrical or switching characteristics are specified at V-. < 3V. Operation between 2V and 3V is not recommended, but within that range, a device output will 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS! 
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Power dissipation per package ' 

eke Soelaseeetes 

Power dissipation per package 
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NOTES: 


1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other 
Conditions beyond those indicated under “recommended operating conditiona” is nat implied. Exposure to absolute-maximum-rated conditions for extended periods 
may affect device retability. : 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Quad D-Type Flip-Flop w/ Reset; . 74AC/ACT11175 
Positive-Edge Trigger 


DC ELECTRICAL CHARACTERISTICS 
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Quiescent supply V, = V,. or GND, 
carn Ve ene el ee 
Supply current, One input at 3.4V, other inputs 
TTL inputs High” at V,,,. or GND 
NOTES: 


1. Not more than one output should be tested at a ime, and the duration of the teat should not exosed 10ms. 
2. This is the increase in supply current for each input thet is at one of the specified TTL voltage levels rather than OV or Vin. 
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Quad D-Type Flip-Flop w/Reset: 74AC/ACT11175 
Positive-Edge Trigger 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND =ov: ty = t= ns; C, = SOpF 


December 14, 1988 5-128 - 


Pretiminary Specification 


Quad D-Type Flip-Flop w/Reset)——=—==S*S«S ATI 
Positive-Edge Trigger 74AC/ACT 


AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND « OV: ta =t, = 3ne: C, = S0pF 
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Clock pulse width 
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Waveform 1. Waveforms Showing Clock to Output Delays, Dets Setup, and Clock Pulse Width 
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Quad D-Type Fiip-Fiop w/Reset: 
Positive-Edge Trigger 74AC/ACT11175 


AC WAVEFORMS ac: Vig = 50% Vig. Vyy = GND 10 Vo,. ACT: Vy, = 1.5V, Vy, = GND te 3.0V (Continued) 


Waveform 3. Waveforms Showing Recovery Time 
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FEATURES 


« High-epeed—___ MHz typical f,,, 
« Synchronous, reversible counting 
- Positive edge-triggered clock 

« BCDidecade 


+ Asynchronous Paralle| Load capa- 
bility 


+ Output capability: +24mA 

CMOS (AC) and TTL (ACT) voltage 
level Inputs 

+ 50Q incident wave switching 
Center-pin V,, and ground configura- 
tion to minimize high-epeed switch- 
ing noise 

+ |,, category: MSI 


DESCRIPTION 


The 74AC/ACT11190 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11190 is an asynchro- 
nously presettable up/down BCD decade 
counter. It contains four master/slave flip- 
flops with internal gating and steering 
logic to provide asynchronous preset and 
synchronous count-up and count-down 
operation. 


PIN CONFIGURATION 


December 14, 1988 


74AC/ACT11190 


Asynchronous Presettable 
Synchronous Decade Up/Down 


Counter w/Single Clock 
Preliminary Specification 
GENERAL INFORMATION 


CONDTIONS —|_TYPICAL _| 
| rare | seman [6 | 
eee pen [aceetere [ | || 


Note: 
1, Cpp Is used to determine the dynemic power dissipation (P,, in pW): 
Py = Cp * Voc? xf, +E (C, x Vee” x fg) where: 
f, = input frequency in MHz, C, = output load capacitance in pF, 
fy = output frequency in MHz, V-. = supply voltage in V, 
¥ (C, « Vog? x fg) = sum of outputs 
ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 
74AC11190N 
74ACT11190N 
74AC11190D 
74ACT11190D 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


8 17 14«13 


Oe Dy Dz Os 
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ECN Number 


Asynchronous Presettable Synchronous Decade. 
Up/Down Counter w/Single Clock 


Pretiminary Specification 


74AC/ACT11190 


Asynchronous Parallel Load capability 
permits the counter to be preset to any 
desired number. Information present on 
the parallel Data inputs (D, - D,) is loaded 
into the counter and appears on the out- 
puts when the Parallel Load (PL) input is 
Low. As indicated in the Mode Select 
Table, this operation overrides the count- 
ing function. 


Counting is inhibited by a High level on 
the Count Enable (CE) input. 


Overflow/undertiow indications are pro- 
vided by two types of outputs, the Termi- 
nal Count (TC) artd-Ripple Clock (RC). 
The TC output is normally Low and goes 
High when: 1) the count reaches zero in 
the count-down mode or 2) reaches “9” in 
the Caunt-up mode. The TC output will 
remain High until a state change occurs, 
either by counting or presetting, or until U/ 
0 is changed. TC output should not be 
used as a clock signal because it is sub- 
ject to decoding spikes. The TC signal is 


used internally to enable the RC output. 
When TC is High and CE is Low, the RC 
follows the Clock Pulee. The AC output 
essentially duplicates the Lowclock pulse 
width, although delayed in time by two 
gate delays. The 74AC/ACT11190 sim- 
plifies the design of multistage counters, 
as indicated in Figures 1a and 1b. 


In Figure 1a, each. AC output is used as 
the Clock input for the next higher stage. 


par: 
ticularly advantageous, since the clock 
source drives only the first stage. itis only 
necessary to inhibit the first stage to pre- 
vent cou in all stages, since a High 
signal on CE inhibits the Ft output pulse 
as indicated in the Mode Select Table. 
The timing skew between state changes 
in the first and last stages is represented 
by the cumulative delay of the clock as it 
tipples through the preceding stages. 
This is a disadvantage of the configura- 
tion in some applications. 


Figure 1b shows a method of causing 
state changes to occur simultaneously in 
ail stages. The Nc outputs propagate the 
carry/borrow signals in ripple fashion and 
all Clock inputs are driven in parallel. The 
Low state duration of the clock in this 
configuration must be long enough to 
allow the negative-going edge of the 
carry/oorrow signal to ripple through to 
the last before the clock goes High. 
Since the RC output of any package goes 
High shortly after its CP input goes High, 
there is no such restriction on the High 
state duration of the clock. 


In Figure 1c, the configuration show- 
avoids ripple delays and their associate: 
restrictions. Combining the TC signals 
from ail the preceding stages forms the 
TE input: signal for a given stage. An 
enable signal must be included in each 
carry gate in order to inhibi counting. The 
TC output of a given stage is not affected 
by its own CE, therefore, the simple inhibit 
scheme of Figure 1a and 1b does not 
apply. 


©. Synchreneue N-Stage Counter wih Commen Clock and Paratiel Gated Terminal Count” 
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Figure 1 
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Preliminary Specification 


Asynchronous Presettable Synchronous Decade 


Up/Down Counter w/Single Clock TAAC/ACTI1190 


PIN DESCRIPTION 


H 
H 
H 
L 
L 
L 


1 = High voltage level 

L = Low voltage level 

h = High voltage level one setup time prior tp the Low-to High clock transition 
| = Low voltage level one setup time prior to the Low-tp High clock ransition 
X = Don't care 
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Preliminary Specification 


Asynchronous Presettable Synchronous Decade 
Up/Down Counter w/Single Clock T4ACIACTIN190 


RECOMMENDED OPERATING CONDITIONS 


NOTE: 
7 No electical or switching characteristics are specified at V.. < SV. Operation between 2V and 3V is not recommended, but within that range, a device output will 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS! 


svwsol | ___‘PARAMETER ‘| __‘TESTCONDMIONS 
DE say valage 


NOTES: 

1, Stresses beyond those Iisted may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other 
Conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maxirnum-rated conditions for extended periods 
may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Preliminary Specification 


Asynchronous Presettable Synchronous Decade 


Up/Down Counter w/Single Clock 74AC/ACT11190 


DC ELECTRICAL CHARACTERISTICS 


T, 240°C 
Tarsere| Taare | 


NOTES: 
1. Not more than one quiput should be tesied at a time, and the duration of the test should not exceed 10ms. 
2. This is the increase in supply current for each input that is at one of the specified TTL voltage leveis rather than OV or Vor. 
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Preliminary Specification 


Asynchronous Presettable Synchronous Decade _ __—i. ; 
Up/Down Counter w/Single Clock _  TAAC/ACTIN190 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GNO = OV; t, =t, = Sns; Cy = S0pF 


iid ae oes 


Maximum cock [CPQ, | 
[cP eRe 


Setup time, High or Low 

D, © PL 

Hold time, High or Low 
PC 


Setup time, High or Low 
Wo to cP 


CP pulse width, 
High or Low 
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Preliminary Specification 


Asynchronous Presettable Synchronous Decade 


Up/Down Counter w/Single Clock T4AC/ACTI1190 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND «OV; t,=t, = 3ne;C, = SOpF 


_ ae eae 


Maximum clock [cPma, | 


Propagation delay 
PL Tc 
Pi tion delay 
ne eae a 
te(Hy ~ | Setup time, High or Low 
te(L) D,. w PL 
t,(H) * Hold time, High or Low 
a ck ile 
‘Setup time, High or Low 
Hold time, High or Low 
to(H) Setup time, High or Low 


t.(M) Hold time, High or Low 
Fa 
t(L) High or Low 
Recover time, 
PC © cP 


Lycra cece 
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Preliminary Specification 


Asynchronous Presettable Synchronous Decade 


Up/Down Counter w/Single Clock TARSIACT a 


AC ELECTRICAL CHARACTERISTICS AT 5.0V #0.5V GND = 0V:1,=1,= 308: C, = SOpF 


| | active 
Ee ees ee 
aia eae 


f Maximum clock [cpwa, | 
sie Nao a _ 


Ge [oreo at [ae 
toa cP wm~Q,) 
a (3c ee ee 
tow CP to TC 

t Pro) tion delay 

PLH 2 ns 
cr ce ee 


ot | Boeke" ae es ee ee ee 
PLH 
t Propagation delay 


me oper (a as a a a 
PLH 
i 
P tion delay 
fee I ete eh eh he 
Propagation delay j 
ae ee ee el ee 
mt [fer Ce eee (Oe 
PLH 
e 
t Propagation delay * 
[Sa ana me (ce Fae Fe (a 
tg(H) Setup time, High or Low 
te(t) D, to PC 
t,(H) Hold time, High or Low 
y(t) D,, to PL é ns 
Setup time, High or Low 
ESN tlc 
Hold time, High or Low 
aE a 
te(H) Setup time, High or Low 
so | foeer | | | = 
t,(H) 


Hold time, High or Low 
ns 


PL pulse width, 
we | toe oe ae a ee 
1,(4) CP pulse width, 
i) High or Low 
t Recover time, 
REC PT to cP 
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Asynchronous Presettable Synchronous Decade 
Up/Down Counter w/Single Clock 74AC/ACT11190 


AC WAVEFORMS AC : V,, = 50% Voc, Vay = GNO V9. ACT: Vy. = 1.S5V, Vi, = GND  3.0V 


@,, 1, 7 
OuTPUT 


Waveform 1. Waveforms Showing Ciook to Outputs Propegation Delays and Clock Pulee Width 


Wavetorm 4, Wavetorme Showing the input (0,, U/D) t0 Output (HE, TC) Propagation Deleye, inverting Path 
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Preliminary Specification 


Asynchronous Presettable Synchronous Decade 


Up/Down Counter w/Single Clock 74AC/ACT11190 


AC WAVEFORMS AC : V,, = 50% V,-., Vg, = GND  V,-. ACT : Vj, = 1.5V, Vp, = GND to 3.0V (Continued) 


Waveform 5. Waveforms Showing the Parallel Load Pulse Width, Parsilel Loed to 
Output Delay end Paraliel Load to Clock Recovery Time 


t' 


Yu 


Weveform 6. Weveforme Showing Setup Time and Hold Time for D,, to PL, U/D to CP and CE to CP 
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FEATURES 


High-speed—__MHz typical f,, 

« Synchronous, reversible counting 

+ Positive edge-triggered clock 

« #bit binary 

Asynchronous Parallel Load capa- 

bility 

Output capability: +24mA 

+ CMOS (AC) and TTL (ACT) voltage 
level inputs 

* 50Q incident wave switching 

Center-pin V., and ground configura- 

tlon to minimize high-speed switch- 

Ing nolse 

« |, category: MSI 

DESCRIPTION 


The 74AC/ACT11191 high-performance 
CMOS devices combine very high speed 
and high output drive comparabie to the 
most advanced TTL famities. 


The 74AC/ACT11191 is. an asynchro- 
nously presettable up/down 4-bit binary 
counter. It contains four master/slave flip- 
flops with internal gating and steering 
logic to provide asynchronous preset and 
synchronous count-up and count-down 
operation. 


PIN CONFIGURATION 
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T4AC/ACT11191 
Asynchronous Presettable 
synchronous 4-Bit Binary Up/ 


Down Counter w/Single Clock 
Preliminary Specification 


GENERAL INFORMATION 
CONDITIONS TYPICAL 
ives Ty225°C;GNDs0v | AC | ACT | 
t Propagation delay i . > 
Peg, Pe tion [7S Yoo-™ ||| me | 
dissipation Voc = 5.0V: f = 1MHz; 
capacitance per gate’ | C= SOpF 
| Sm _| tnputcapaciance  [V=0eVee | «| Si«d| 
Per Jedec JC40.2 
moe [= l= 
Maximum input rise or = : a 
a [Se acmenecee fe [om [me 
Maximum clock : 
tor [Remo [a serecsor [| foe] 
Note: 


1. i is used to determine the dynamic power dissipation (Pp in pw): 
Pye Can x Veg? xt, +E (C, x Vag? xf) where: 
f, = input frequency in MHz, C, = output load capacitance in pF, 
fo = Output frequency in MHz, V.- = supply voltage in V, 
£(C, x Veg” x fg) = sum of outputs 


ORDERING INFORMATION 


|___ PACKAGES | TEMPERATURE RANGE ORDER CODE 
20-pin plastic DIP 74AG11191N 
(300mil-wide) ee ae __ TAACTHTI91N 
74AC11191D 
| eware | acini | 


LOGIC SYMBOL (IEEE/IEC) 


73 


i 


i 


LOGIC SYMBOL 


18 17 44 «49 


5-142 


* ECN Number 


Asynchronous Presettable Synchronous 4-Bit Binary 


Up/Down Counter w/Single Clock 


Asynchronous Parallel Load capability 
permits the counter to be preset to any 
desired number. Information present on 
the parallel Data inputs (D, - D,) is loaded 
into the counter and appears on the out- 
puts when the Parallel Load (PL) input is 
Low. As indicated in the Mode Select 
Table, this operation overrides the count- 
ing function. 


Counting is inhibited by a High level on 
the Count Enable (CE) input. 


Overflow/underflow indications are pro- 
vided by two types of outputs, the Termi- 
nat Count (TC) and Ripple Clock (FIC). 
The TC output is normally Low and goes 
High when: 1) the count reaches zero in 
the count-down mode or 2) reaches “15” 
in the Count-up mode. The TC output will 
temain High until a state change occurs, 
either by counting or presetting, or until U/ 
D is changed. TC output should not be 
used as a clock signal because #t is sub- 
ject to decoding spikes. The TC signal is 


used internally to enable the AC output. 
When TC is High and GE is Low, the RC 
follows the Clock Pulse. The RC output 
essentially duplicates the Lowclock puise 
width, although delayed in time by two 
gate delays. The 74AC/ACT11191 sim- 
plifies the design of multistage counters, 
as indicated in Figures 1a and 1b. 


In Figure 1a, each AC output is used as 
the Clock input for the next higher stage. 
When the Clock input source has limited 
drive capability this configuration is par- 
ticularly advantageous, since the clock 
source drives only the first stage. ttis only 
necessary to inhibit the first stage to pre- 
vent counting in all stages, since a High 
signal on CE inhibits the FIC output pulse 
as indicated in the Mode Select Table. 
The timing skew between state changes 
in the first and last stages is represented 
by the cumulative delay of the clock as it 
fipples through the preceding stages. 
This is a disadvantage of the configura- 
tion in some applications. 


Preliminary Specification 


74AC/ACT1119) 


Figure 1b shows a method of causing 
state changes to occur simultaneously in 
alistages. The RC outputs propagate the 
carry/borrow signals in ripple fashion and. 
ail Clock inputs are driven in parallel. The 
Low state duration of the clock in this 
configuration must be long enough to 
allow the negative-going edge of the 
carryfoorrow signal to ripple through to 
the last stage before the clock goes High. 
Since the RC output of any package goes 
High shortly after its CP input goes High, 
there is no such restriction on the High 
state duration of the clock. 


In Figure ic, the configuration shown 
avoids ripple delays and their associated 
restrictions. Combining the TC signals 
from all the preceding stages forms the 
CE input signal for a given stage. An 
enable signal must be included in each 
carry gate in order to inhibit counting. The 
TC output of a given stage is not affected 
by its own CE, therefore, the simple inhibit 
scheme of Figure 1a and 1b does not 


e Synchreneus N-Stage Counter with Common Clock and Paraiiel Gated Termine! Count 


December 14, 1988 


Figure 1 
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Preliminary Specification 


Asynchronous Presettable Synchronous 4-Bit Binary . 


Up/Down Counter w/Single Clock 74AC/ACT11191 


PIN DESCRIPTION 2 
PA NUMBER | sywBOL [NAME AND FINGTON 
[io [Unter sin conte 


E 
g 


i 
AE 
1 


= _ 
_ 
qe i 


_ 
°o 


h = High voltage level one setup time prior to the Low-t0 High clock transition 
|= Low voltage level one setup time prior to the Low-to High clock transition 
X = Don't care : 

T = Low-to-High clock transition 

4 = High-to-Low Trickle Clock transition 

“lf = Low pulse 
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Aa ee hee ee Ee eee ee 
Asynchronous Presettable Synchronous 4-Bit Binary 
Up/Down Counter w/Singie Clock TAACIACTINIGI 


LOGIC DIAGRAM 


= 
i 
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Preliminary Specification 


Asynchronous Presettable Synchronous 4-Bit Binary 


Up/Down Counter w/Single Clock T4AC/ACT11191 


RECOMMENDED OPERATING CONDITIONS 


é 


NOTE: 

1. No electrical or awitching characteristics are specified at V.. < 3V. Operation between ZV and 3V is nat recommended, but within that range, a device output will 
maintain a previously established logic state. 

ABSOLUTE MAXIMUM RATINGS’ 

TEST CONDITIONS 


OC supply voltage 
DC input diode current” 


0.5 to+7.0 


e 
= 
s 


ne 
ox a 
or 


Vg = 0 Ven 


al | 


DC output source or 
sink current per output pin 


oc Voc Current 


E 


Above 70°C:derate linearty by &mW/K 


Power dissipation per package 
Plastic surt nt (SO) Above 70°C:derate inearly by 6mW/K 
NOTES: 


1, Stresses beyond those listed may cause permanent damage tothe device. These are svess ratings only and functional operation of the device at these or any other 
Conditions beyond those indicated under “recommended operating conditons”is notimplied. Exposure 0 abeolute-maximum-rated conditions for extended periods 
may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Preliminary Specification 


Asynchronous Presettable Synchronous 4-Bit Binary 


Up/Down Counter w/Single Clock TAAC/ACTINI9I 


DC ELECTRICAL CHARACTERISTICS 


< 


< 


One input at 3.4V, other inputs 
at Von of GND 


NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms. 
2. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or Vr. 
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74AC/ACT11191 


Asynchronous Presettable Synchronous 4-Bit Binary 


Up/Down Counter w/Single Clock 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND = OV; t, = ty = Sns;C, = SOpF 
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74AC/ACT11191 


Asynchronous Presettable Synchronous 4-Bit Binary 


Up/Down Counter w/Single Clock 


ro 
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AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = 0V:t, =t, = Sns; C, = SOpF 


sas 
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Preliminary Specification 


. Asynchronous Presettable Synchronous 4-Bit Binary 
Up/Down Counter w/Single Clock 74AC/ACT11191 
a eee ee, 
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Preliminary Specification 


BO Oe ia a as 
Asynchronous Presettable Synchronous 4-Bit Binary 
Up/Down Counter w/Single Clock 74AC/ACT11191 


AC WAVEFORMS AC : V, = 50% Voc. Vay = GND Vee. ACT: Vig SV, Vig = GND to 3.0¥ 


(9) 


@, TO, RC 
OUTPUT 


Waveform 1. Waveforms Showing Clock to Outputs Propagation Delays and Clock Pulse Width 


Waveform 4. Waveforms Showing the Input (D_, UW) to Output (RE, TC) Propagation Delays, Inverting Path 
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Preliminary Specification 


Asynchronous Presettable Synchronous 4-Bit Binary © 
Up/Down Counter w/Single Clock 74AC/ACT11191 
a a 


AC WAVEFORMS ac: Viy = 0% Vor, 


V—y = GND Veo ACT: V,, = 1.5V, Vw = GND to 3.0V (Continued) 


Waveform 5. Waveforms Showing the Parallel Load Pules Width, Parallel Load to 
. Output Delay and Parallel Load to Clock Recovery Time 


_Waveform 6. Wavelorms Showing Setup Time and Hold Time for D,, to PL, UD to CP and CE jo GP 
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FEATURES 


Shitt left and shift right capability 
Synchronous’ Paralie! = Serial 
data transters 


« Easlty expanded for both Serial and 
Parallel operation 


« Asynchronous reset 

Output capability: 24mA 

CMOS (AC) and TTL (ACT) voltage 
level inputs 

» 502 Incident wave switching 


¢ Center-pin V,,. and ground configu- 
ration to Minimize high-speed 
switching nolse 


Ing category: usi 
DESCRIPTION 


The 74AC/ACT11194 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


° 


The 74AC/ACT11194 4-bit Bidirectional 
Universal Shitt Register is fully synchro- 
nous, making the device especially useful 
for implementing very high speed CPUs, 
or for memory buffer registers. 


PIN CONFIGURATION 


December 14, 1968 


74AC/ACT11194 


4-Bit Bidirectional! Universal Shift 
Register 


Preliminary Specification 


AL INFORMATION 


” Gpp ls used i determine he dams power daspaon (Pn uh: 
Py =Cpn* Voce” xf, +E (C/* Vee" x fo) where: 

t = input frequency in MHz, C, = = Output load capacitance in pF, 

'o nena rears at Vog = supply voltage in V, 

EG, *Vog? x fg) = sum of outputs 

ORDERING INFORMATION 


TEMPERATURE RANGE ORDER CODE 
74AC11194N 

74ACT11194N 

74AC11194D 

74ACT11194D 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


wo 140:13—~«(18 


Dp 0,0, Dy Dy 
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ECN Number 


Preliminary Specification 


4-Bit Bidirectional Universal Shift Register . 


The 74AC/ACT11194 design has special 
logic features which increase the rangeot 
application. The synchronous operation 
of the device is determined by two Mode 
Select inputs, S, and S, . As shown in the 
Function Table, data can be entered and 
shifted from left to right (shift right, Q, + 
Q,, etc.), orrightto lat (shift eft, Q, +0, 
etc.), or parallel data .can be entered, 
loading all 4 bits of the register simultane- 
ously. When both S, and S, are Low, 
existing data is retained in a hold (do 
nothing) mode. The first and last stages 
provide D-type Serial Data input (Dgp, 


PIN DESCRIPTION 


H = High voltage level 
L = Low voltage level 


| WR Asynchronous master reset (active Low) 


Dg, } to allow multistage shift right or shift 
left data transfers without intertering with 
parailel load operation. 


Mode select and Data inputs on the 
T4AG/ACT11194 are edge-triggered, re- 
sponding only to the Low-to-High transi- 
tionof the Cldok (CP). Therefore, theonly 
timing restriction is that the Mode Contro} 
and selected Data inputs must be stable 
one setup time prior to the positive transi- 
tion of the clock pulse.. Signals on the 
Select, Parallel Data (D, - D,) and Serial 
Data (D,,., Dg, ) inputs can change when 


f= High voltage level one setup time prior to the Low-to High clock transition 
| = Low voltage level one setup time prior to the Low-to High clock transition 


X = Don't care 


qd, (q,) = State of the referenced input (or outpyt) one setup time prior to the Low-to-High clock transition 


T = Low-to-High clock ransition 
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T4AC/ACT11194 


the clock is in either state, provided only 
the recommended setup and hold times, 
with respect to the clock rising edge are 
observed. 


The four Paratie| Data inputs (D,-D,) are 
D-type inputs. Data appearing on Dy - dD, 
inputs when S, and S, are High is trans- 
ferred to the Q, ~Q, outputs respectively, 
following the next Low-to-High transition 
of the clock. When Low, the asynchro- 
nous Master Reset (MH) overrides all 
other input conditions and forces the Q 
outputs Low. 


Preliminary Specification 


4-Bit Bidirectional Universal Shift Register T4AC/ACT11194 


LOGIC DIAGRAM 


ate zee : Sa | 
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Preliminary Specification 


4-Bit Bidirectional Universal Shift Register 7T4AC/ACT11194 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL 


OC supply voltage . 

Input voltage 

Ouiput voltage | © | Ne fe | 

pee | ee Pe ae 
or fall rate 

2 ee ee 


Operating free-air temperature 


< 


NOTE: 
1. No electrical or switching characteristics are specified at V,. < SV. Operation between 2V and SV is not recommended, but within that range, a device output will 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS’ 
TEST CONDITIONS 


0.5 to+7.0 


a 
= 
Ss 
fe] 
- 


OC supply voltage 
DC input diode current” 


DC input voltage 


05 to V.., +0.5 


® 


DC output diode current” 


DC output voltage 


DC output source or 
sink current per output pin 


0.5 to V., 40.5 


Vo #00 Von 


oO 8S 


DC ground current 
‘Storage temperature 
Power dissipation per package 3 

Plastic DIP Above 70°C:derate linearly by 8mW/K 


Power dissipation per package 
Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 
NOTES: 


1 Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only end functional operation of the device at these or any other 
Conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods 
may affect device reliability. 

2. The input and output voltage ratings may be exceeded # the input and output current ratings are observed. 


85 to 150 


Pree 
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4-Bit Bidirectional Universal Shift Register 74AC/ACT11194 


DC ELECTRICAL CHARACTERISTICS 


a supply 17 Voc 


Soi aan oa, other inputs 
TTL inputs High? at Vor or GND 


NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms. 
2. This is the increase in supply current for each input thet is at one of the specified TTL voltage levels rather than OV or V7. 
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Preliminary Specification 


4-Bit Bidirectional Universal Shift Register 74AC/ACT11194 


AC ELECTRICAL CHARACTERISTICS AT 3.3V £0.3V GND «0V;t, =t, = 3ns;C, = SOpF 


ae oe 


Propagation delay 
CP wa, 
Propagation delay 
WR pO, 


6.4 
7.1 


to : 
Setup time, High or Low 
D,,, Dog, Dg, to CP 


Hold time, High or Low 
CPws, 

Clock pulse width (load) 
High or Low 

Clock pulse width (count) 
High or Low 

MR puise width, 

Low 


Recovery time 
MR to oP 


T, x -40°C to 


ltwax | Maximum clock frequency 


tory Propagation delay 6.6 
tou CP to O 7.1. 


~ 
a 


Propagation delay 
tPHL Ww 0 


Setup time, High or Low , 
: Hold time, High or Low 
H CP to D,, Den. D ns 


t Setup time, High or Low 

s S, 10 CP 

t Hold time, High or Low 

4 CP es ns 

Clock pulse width (load) 
High or Low 

t Clock pulse width (count) 

Ww High or Low 
Mi pulse width 

Low 


Recovery time 
‘nec WR cP 
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Preliminary Specification 


4-Bit Bidirectional Universal Shift Register - 74AC/ACT11194 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND «= ov: See ae t, = Sns; C, = SOpF 


D. 


Hold 4 High or Low 
CP D,.D A Dy 


ts 
Setup time, High or Low 
S, 0 CP 
Hold time, High or Low ; 
CP to Ss, 
Clock pulse width (load) 
High or Low 
Clock pulse width (count) 
High or Low ns 
MR pulse width, 
Low 
Recovery time 
MR to cP 


AC WAVEFORMS AC : V,, = 50% Vac, Vay = GND t Voc. ACT: Vy, = 1.5V, Vp, = GND to 3.0V 


Waveform 1. Waveforms Showing Clock to Outputs Propagation Delays and Clock Pulse Width 
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Preliminary Specification 


4-Bit Bidirectional Universal Shift Register 74AC/ACT11194 


AC WAVEFORMS ac: Viy = 50% Voc, Vay = GND 0 Von. ACT: Vi, = 1.5V, Va, = GND to 3.0V (Continued) 


Waveform 2. Waveforms Showing Dyed preg eset) Pelee Wadi, te Mesies Reset % Oxtpu ut (Q,) Propagation 
Delay very Tim: 


ind the Master Reset to Clock (CP) Reco 


FEATURES 

Multiple input enable for easy 
expansion 

Ideal for memory chip select 
decoding 

Non-inverting outputs 

Output capability: +24 mA 

CMOS (AC) and TTL (ACT) voltage 
fevel Inputs 

50Q incident wave switching 
Center-pin Vo and ground con- 
figuration to Finimize high-speed 
switching nolse 

° log category: MSI 


DESCRIPTION 


The 74AC/ACT11238 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11238 decoders reas 
three binary weighted inputs (A, A,, 
and when enabled, provide eight mutual 
exclusive, active-High outputs (Yq - Y,). 
The devices feature three enabie in 

two active-Low (E,, E,) and one elie: 


. 


High (E.). Every output twill be Low unless 
E, and E, are Low and E, is High. This 
multiple enable function allows easy par- 


allel expansion of the devices to a 1-of-32 


PIN CONFIGURATION 
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7T4AC/ACT1 1238 


3-to-8 Line Decoder/ 


Demultiplexer 
Preliminary Specification 


GENERAL INFORMATION 


CONDITIONS 
ty, 2 25°C; GND = OV 


ee 


Note: 
1. Son © Seas ma commas 8 Syren: Covet Ceoeere" So in pW): 
Py = Cp * Veg? xf, 1+ EG, x Veg? x fo) where: 
f= input frequency in MHz, C, = output load capacitance in pF, 
b eles sears Maan Vog = supply voltage in V, 
E(C, «Vo? * fg) = sum of outputs 


ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 
16-pin plastic DiP 74AC11238N 

y | geome) | Ata 
16-pin | plastic so 74AC11238D 
ee a 


(5 lines to 32 lines) decoder with justfour The devices can be used as eight output 


‘11236's and one inverter. demuttiplexers by using one of the active- 
Low enable inputs as the data input and 
the remaining enable inputs as strobes. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


wi23 6 


$78 


5-161 


ECN Number 


Preliminary Specification 


3-to-8 Line Decoder/Demultiplexer 74AC/ACT 11238 


PIN DESCRIPTION 


Pia | AeA, [Albeo id 

i 

[it] Eat inpt tect ring) 
16, 8, 7,6, 

ee 

[iT Nog [Posie eps vate 

FUNCTION TABLE 


OUTPUTS 


RTS | se Ps Te tw | Te Ts | Me | Me | Ye | 


c 


cere x alm 
corre ern a xh 


xzrrTrrorTirTarztte x x 
zretretrerter KK XK 
zrrorerrrtrerxw KK 


zrorrrerrrxK x x“ 
ePrerrre teer 
Perrererer fdrerere 
errre Ferree er 
errr rereerrerereer 
Peererrrrrere 
ePrerrrrrerrere 
ercererrrr re 
Bereerrrrr ree 


LOGIC DIAGRAM 


Se 
Rmaeaiit 
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Preliminary Specification 


3-to-8 Line Decoder/Demultiplexer _ TAAC/ACT11238 


RECOMMENDED OPERATING CONDITIONS 


Input transition rise 
or fall rate 
Operating free-air temperature 
NOTE: 


1. No electrical or switching characteristios are specified at V-. < SV. Operation between 2V and 3V is not recommended, but within that range, a device output will 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS’ 


Yo 


Power dissipation per package : 
Plastic DIP Above 70°C:derate linearly by SmW/K 


Power dissipation per package ‘ 
Plastic surface mount (SO) Above 70°C:derate lingarty by 6mW/K 
NOTES: 


1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under *recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods 
may affect device reliability. 

2. The input and output voitage ratings may be exceeded if the input and output current ratings are observed. 
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Preliminary Specification 


3-to-8 Line Decoder/Demultiplexer 74AC/ACT11238 


DC ELECTRICAL CHARACTERISTICS 


NOTES: 
1, Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms. 
2. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or V/.-.. 
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Preliminary Specification 


3-to-8 Line Decoder/Demultiplexer 74AC/ACT11238 


AC ELECTRICAL CHARACTERISTICS AT 3.3V 40.3V GND -ov; ty=te = 3ns;C, = 50pF 
TAACTI238 


t Propagation delay 
ere | 
t Propagation delay 
Ee scale ee 
Propagation delay 
Dh E, wy, 
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Preliminary Specification 


3-to-8 Line Decoder/Demultiplexer . 74AC/ACT 11238 


AC WAVEFORMS AC : V,, = 50% V,,, V_, = GND to Yoo: ACT : V,,=1.5V, Vi = GND to 3.0V 


AoE y INPUTS 


Waveform 1. Waveforms Showing the Inputs (A, E,) to Wavetorm 2. Waveforms Showing the Input (E) to Output 
Output (v,) Propagation Delays (Y,) Propagation Delays 


APPLICATION 


AAAS ALA, A, 
AC/AGTII190 ACIACT11136 ACIACTI1138 


VY Ya Ys Yq Ys “e Yr 


Ye Ys Ys Ya Ya Yn Yo ¥2 Y, ¥s Ya Ys Ya Ys “se Yr 


Expansion to 1-of-32 Decoding 
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74AC/ACT1 1240 


Octal Buffer/Line Driver; 
3-State; INV 


Product Specification 


FEATURES GENERAL INFORMATION 


¢ Octal bus interface 
Ty = aiwes GND id ov 


ae 


+ 3-State butters 
Scones CRIES [acevo 
* CMOS (AC) and TTL (ACT) voltage PHL 

level Inputs 


« 5022 Incident wave switching 


Center-pin Vo and ground con- 
figuration to Sinimize high-speed 
switching nolse 


loc category: MS! 
DESCRIPTION 


Per Jedec JC40.2 
Cone fargo [SEE [mf] | 
saecnaremeres [aw [STE |anervenw [=| [= 
CMOS devices combine very high speed fall rate; Data inputs L cc 


and high output drive comparable to the Note: 

most advanced TTL families. 1. Cop is used to orien the dynamic rome dissipation (P_, in wW): 
The 74AC/ACT11240 device is an octal Po = pp * Yoo xf +E (0, * Voc" x fg) where: 

buffer that is ideal for driving bus lines or = input frequency in MHz, C, = output load capacitance in pF, 
buffer memory address registers. The : = output poms in MHz, Vor = supply voltage in V, 


device features two Output Enables (OE), Z(G, x Vent x fg) = sum of outputs 
each controlling four of the 3-State out- 


puts. ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE _ ORDER CODE 
24-pin plastic DIP 74AC11240N 
24-pin plastic SO 74AC11240D 


Yoon vite 
Power dissipation C, = 50pF; Enabled 
wumornte| omoeam | | * | 
C, = SOpF; Disabled 
ee ST 


ot 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
N and D Packages 


ECN Number 


Product Specification 


Octal Buffer/Line Driver; 3-State; INV 74AC/ACT11240 


PIN DESCRIPTION FUNCTION TABLE 


PINNUMBER | SYMBO! 
17, 16, 15, 14 


Y,, | Date outputs 
OE, 20 | Output enables 
Ground (0V) 


Positive supply voltage 


| tly Hy | 
| 20°25 | 
Stas x: | Damen 
ate Fts | 
[ 105. 20 | 
oe 
| Yoo | 


NOTE: 
1. No electrical or switching characteristics are specified at V,-. < SV. Operation between 2V and SV is not recommended, but within that range, a device output will 
maintain a previously established logic state. ; . 


ABSOLUTE MAXIMUM RATINGS 


DC input diode current pm 
ee 
P| tects | 
Oe saul dias caren? ee 
9K a 
or 
; Nee centeal 


DC output source or Ps 
[to | Srncarnt copa Yo"9™ Yoo ae ee 
Cj eee ees Oey 


od 
0 CT 
fe (alee Co 

nomena) | a | 
NOTES: 


1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods 
may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Product Specification 


Octal Buffer/Line Driver; 3-State; INV 74AC/ACT 11240: 


DC ELECTRICAL CHARACTERISTICS “6 
Tease | 40°C T, = 40°C 
saloon We bvare [terre] "scare | 


sc aa sl 
| Min | Max | Min | Max | Min | Mex | Min | Max | 
reaaca ee = ecece 
input voltage [4s [ais] [ais] [20] [20] | V 
= 


—s A 
input voltage 
| 


High-level 
output voltage 


Vv Low-level 
OL output voltage 


Input leakage 
current v= = or GND 


CC 
paints ff-sta 
iene ne eee 


escent supply vec GND, 
current 
Supply current, oe other inputs 
TTL inputs High* at Vo, or GND 
NOTES: 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms. 
2. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or Vag. 
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Product Specification 


Octal Buffer/Line Driver; 3-State; INV 74AC/ACT11240 


AC ELECTRICAL CHARACTERISTICS AT 3.3V 40.3V GND =0V; ty =t, = Sn; C, = S0pF 


a 
Output enable time 
to High and Low Level 
Output disable time 
* from High and Low Level 


oa ewe [ime | 
“Te Lt | Me a 


t Propagation delay 
an 5 ae 
Output enable time 
p77) to High and Low Level 
Output disable time 
. from High and Low Level 
Ym 


Waveform 1. Waveforms Showing the Input (A,) to Waveform 2. Waveforms Showing the 3-State Output 
Output (¥,) Propagation Delays Enable and Disable Times 
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FEATURES 

« Octal bus Interface 

3-State buffers 

« Output capablilty: +24 mA 

« CMOS (AC) and TTL (ACT) voltage 

level inputs 

¢ 50Q Incident wave switching 

Center-pin Vo and ground con- 
ai 


figuration to minimize high-speed 
switching nolse 


Igg category: MSI 


DESCRIPTION 


The 74AC/ACT11241 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11241 device is an octal 
buffer that is ideal for driving bus lines or 
buffer memory address registers. The 
device features two Output Enables (10E 
and 20€), each controlling four of the 3- 
State outputs. 


PIN CONFIGURATION 


December 14, 1988 


74AC/ACT11241 
Octal Buffer/Line Driver; 3-State 


Product Specification 


GENERAL INFORMATION 
SYMBOL 


CONDITIONS 
in = 25°C; GND = OV 


pa Ter 
: Propaga’ 
oc = 5.0V; f = 1MHz; 
°° Sopp Enabled 
pach Nad aah 
oc H 
coe spe oma | | 


UNIT 


eae apace 


Note: 

7. Deg bene eetarrare orm Pore ener rp nN: 
Py = Spy * Veg" xf, +B (C, «Veg? * fg) where: 
= input frequency in MHz, C, = output load capacitance in pF, 


i Sout resuerey in Ae: Vog = supply voltage in V, 
re eaNest x fg) = sum of outputs 


ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 
24-pin plastic DIP 74AC11241N 
gombwony | Memes rcrvia 
24-pin plastic SO 74AC11241D 
cacoms sso) ~40°C to +85°C 


74ACT11241D 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


ECN Number 


Product Specification 


Octal Buffer/Line Driver; 3-State 74AC/ACT11241 


PIN DESCRIPTION FUNCTION TABLE 
NADIE AO FONETION 
[aaa 2 20 TATA, | Ba 

[96 1614 2Ay 2h | Oem 
Pra [%)= 1%, [Bam 
[e102 a¥,-2¥, | Bam 
[ete [FE a0 | Oupterenes 
sare | eno [eomsey CS 
Se 


RECOMMENDED OPERATING CONDITIONS 


NOTE: 
1, No electrical or switching characteristics are specified at V.-. < 3V. Operation between 2V and 3V is not recommended, but within that range, a device output will 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS | 
svuBoL PARAMETER Test Gonomons [| ___RATwO [ONT 
a 
fewest 
a ee 
eee ee 
DC output source or 
ee 
2S ound =} + | 
eC 
A = lane Cosa 
Power dissipation per peckage 
Eternia Colac 


NOTES: 

1. Stresses beyond thoee listed may cause permanent damage to the device. These are stress ratings only and functional operation ef the device at these or any other 
conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods 
may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Product Specification 


Octal Buffer/Line Driver; 3-State 74AC/ACT11241 


DC ELECTRICAL CHARACTERISTICS 


ae ee 
Shee 


3-State output off-state| V, = V, or V, 
PRE stiatt ft tn ee ee 
el 
at V,, or GND 


1. 7 tas rs Use Ne al eu and the duration of the test should not exceed 10ms. 
2. This is the increase in supply current for each input thet is at one of the specified TTL voltage levels rather than OV or V-.. 
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Product Specification 


Octal Buffer/Line Driver; 3-State 74AC/ACT11241 


AC ELECTRICAL CHARACTERISTICS AT 3.3V #0.3V GND =0V:t, =t, = 3ns;C, = 50pF 


PARAMETER WAVEFORM | sae bendy to UNIT 
| Min [tye | Max | 


Propagation delay 
ty + A. to Y, 
Output enable tine 
te to High and Low level 
toyz Output disable time 58 76 
5 from High and Low leve! 7.1 9.3 


a 
N@ 


Waveform 1. Weveforms Showing the Input {A,) to 
Output (Y,) Propagation Delsys 


Waveform 2. Waveforms Showing the 3-Stete Output 
Enable and Disable Times 
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74AC/ACT11244 
Octal Buffer/Line Driver; 3-State 


Product Specification 


FEATURES GENERAL INFORMATION 


+ Octal bus interface CONDITIONS | TYPICAL | 
jernou | vanaueren | Ts # 25°C; GND = OV. 


3-State buffers . 
toy 4/ | Propagation delay . ss 
Aen ©, = SPF: Vog=5V | 47 


Output capability: +24 mA 
* CMOS (AC) and TTL (ACT) voltage 


a 
“ 


Bi 
Q 
4 


< I t li Power dissipation = : 

50Q incident wave switching ox Sg ees Sava ie 
+ Center-pin V,. and ground con- cs SOpF; Disabled 

figuration to minimize high-speed - : 

switching noise [Sw | inputcapactance | Vj=OVerVog | 40 | 40 | OF 
+ Iog category: MSI [ Sour | Output capacitance | Vj=VerV, | 10 | 10 | OF 

Per Jedec JC40.2 

DESCRIPTION ce 
The 74AC/ACT11244 high-performance Maximum input rise or C, = SOpF: V,,. = 5.5V 
CMOS devices combine very high speed rate; inputs t “cc ™ 


and high output drive comparable to the 
most advanced TTL families. 


te: 
The 74AC/ACT11244 device is an octal 1 Cpp is used to determine the dynamic powor dissipation (Pr, in HW): 
buffer that is ideal for driving bus lines or Py 2Spp* Veg *4,+ Z(G, * Veg * fo) where: 


butter memory address registers. The f,_ = input frequency in MHz, C, = output load capacitance in pF, 
device features two Output Enables (10E, fo = output frequency in MHz, Ver = supply voltage in V, 


pas controlling four of the 3-State 51 v2.) = sum of outputs 
ORDERING INFORMATION 
fame 
=n 
PIN CONFIGURATION LOGIC SYMBOL (IEEE/IEC) 


December 14, 1988 ECN Number 


Product Specification 


Octal Buffer/Line Driver; 3-State __ | 74AC/ACT11244 


PIN DESCRIPTION FUNCTION TABLE 


TE: : 
1. No electical or switching characteristics are specified at V_. < SV, Operation between 2V and 3V is not recommended, but within that range, a device output will 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS! 


PARAMETER 
DC spl voliage 


DC input diode current” 


Test conTIONS ——[RaTWa [wT 


8 
i 


6 
w 
8 
< 
8 
& 
wa 


(2) DC output voltage 


OC output source or 
sink current per output pin 


OC Vag current 


Sree ee ee 


Storage temperature 
Power dissipation per package ‘ 
Plastic DIP Above 70°C:derate linearly by 8mMW/K 

Power dissipation per package : 

Plastic surtace mount (SO) Above 70°C:derate linearly by émMW/K 

NOTES: i 

1, Stresses beyond those listed may cause permanent damage to the device. These are siress ratings only and functional operation of the device al these or any other 

Conditions beyond those indicated under “recommended operating conditions" is notimplied. Exposure to absoiute-maximum-rated conditions for extended periods 


May atfect device reliability. 
2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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« 
t ] 
° 
S 
< 

8 
3 
> 


Product Specification 


Octal Buffer/Line Driver: 3-State 74AC/ACT11244 


DC ELECTRICAL CHARACTERISTICS 


v = 
High-level Va 
output voltage or 


bie ied output off-state 


aie supply v= “pe or GND, 

current 

mond current, oa, other inputs 
inputs High” ‘at Veg or GND 


NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms. 
2. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or Vor. 
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Product Specification 


Octal Buffer/Line Driver: 3-State 74AC/ACT 11244 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND = ov: ty = te =Sns;C, = S0pF 


om | mee ee 
a 


tot Propagation delay 

ton A, ®Y, 
Output enable time 

p77 to High and Low level 
Output disable time 

5 from High and Low level 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = ov; Rote, = 3ns;C, = SOpF 


SYMBOL 


Propagation delay 8.9 

PH A, to Y, 86 
Output enable time Rk 
to High and Low level 
Output disable time 

a from High and Low level 


“PARAMETER 


Waveform 2. Waveforms Showing the 3-State Output 
Enable and Disable Times 


Waveform 1. Waveforms Showing the Input (A) te 
Output (Y,) Propagation Delays 
Ae Een 
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FEATURES 

+ Octal bidirectional! bus Interface 

3-State buffers 

Output capability: +24 mA 

* CMOS (AC) and TTL (ACT) voltage 
level inputs 

« 50Q Incident wave switching 

* Center-pin Vo and ground con- 

figuration to minimize high-speed 

switching noise 

loc category: MSI 


DESCRIPTION 


The 74AC/ACT11245 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11245 device is an octal 
transceiver featuring noninverting 3-State 
bus compatible outputs in both send and 
receive directions. The control function 
implementation minimizes external timing 
requirements. The device features an 
Output Enable (OE) input for easy cascad- 
ing and a Direction (DIR) input for direction 
control. 


PIN CONFIGURATION 
N and D Packages 


December 14, 1988 


74AC/ACT11245 


Octal Transceiver with 
Direction Pin: 3-State 


Product Specitication 


GENERAL INFORMATION 


CONDITIONS PI 


T, = 25°C; GND = 0V 


Voc = 5.0V: f = 1MHz; 
Power dissipation . C, = SOpF; Enabled 
capacitance per buffer y= 5.0V; f= IMH2; 

C= : Disabled 


Per Jedec JC40.2 


‘J 
) 


> 
pa 


C, = SOPF; Vor = 5.5V 


Boi 


; 


“§ 


te: 

« Opp is used to determine the dynamic power dissipation (P_, in wW): 
Py = Cp * Veg? xf, +E (C, * Veg” x fg) where: 

t, = input frequency in MHz, C, = output load capacitance in pF, 

to = Output frequency in MHz, Voc = supply voltage in V, 

£ (C, * Vo? fo) = sum of outputs 


ORDERING INFORMATION 
24-pin plastic 
(300mil-wide) 


4-pin plastic SO 
300mil-wide) 


74AC11245D 
74ACT11245D 


ECN Number 


Product Specification 


Octal Transceiver with Direction Pin: 3-State 74AC/ACT11245 


PIN DESCRIPTION FUNCTION TABLE 
INPUTS/OUTPUTS 


Ay-A, | Date inputs/outputs (A side) 


Gt 


1. No electtcal or switching characteristics are apecitid t Voc, « BV. Operation between 2V and 3V is not recommended, but within that range, a device output will 
maintain a previously eatablished logic state. 


ABSOLUTE MAXIMUM RATINGS’ 


TEST CONDITIONS 
-0.5 to+7.0 


0.5 to Veo +05 


3 
z 
3 
i 


DC output diode current 


o~ 28 


DC output voltage 


OC output source or 
sink current per output pin 


0.5 to Voc 40.5 


BG 


Vg =OVon 


OC ground current 


Storage temperature 


Power dissipation per package 
Plastic DIP Above 70°C:derate finearly by 8mW/K 


store 
NOTES: 


1. Stresses beyond those listed may cause permanent damage t the device. These are siress ratings only and functional operation of the device at these or any other 
Conditions beyond those indicated under “recommended operating conditions” ie notimplied. Exposure to abeciute-maximum-rated conditions for extended periods 
may affect device reliability. 

2. The input and Output voltage ratings may be exceeded if the input and output current ratings are observed. 
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[# fire 


Product Specification 


Octal Transceiver with Direction Pin; 3-State 74AC/ACT11245 


DC ELECTRICAL CHARACTERISTICS 


Dracrae [aera 
‘| ome tae] Taree [Tar ate] are | OT 
[| [es [|| [a 
os raefewoy few? | 1 |_| 
oats ras [aie] aie] feo, feet] 
rse[sas] [sas] [e0] [20] 
ae rao] foae]fesoy ff 
Pa beso ras [eae] [eae] [ea | ea] 
a 


Quiescent supply V, = V,,, or GND, pA 
current 
Supply current, One i 22 3.4V, other inputs 
TTL inputs High” at Vz. or GND 

NOTES: 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms. 
2. This is the increase in supply current for each Input that is at one of the epecified TTL voltage levels rather than OV or V.,.. 
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Signetics ACL Products Product Specification 


Octal Transceiver with Direction Pin; 3-State T4AC/ACT11245 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND «ov: ty et: = 3ns;C, = SOpF 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.85V GND «ov: taste = 3ns;C, = SOpF 


Waveform 1. Waveforms Showing the input to Output Wavetorm 2. Waveforms Showing the 2-Stete Output 
Propagation Delays Enable and Disable Times 
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FEATURES 


+ Output capability: +24 mA 

e CMOS (AC) and TTL (ACT) voltage 
level inputs 

« 802 Incident wave switching 


Center-pin V,.. and ground configu- 
tation to ininimize high-speed 
switching noise 


° loc category: MSI 
DESCRIPTION 


The 74AC/ACT11251 high-performance 
CMOS devices combine very high speed 
; and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11251 provides an 8-to-1 
multiplexer with three select lines and a 
common output enable. The state of the 
Select (S_) inputs determines the particu- 
lar input line from which the data comes. 
The Output Enable (OE) input is active- 
Low. When OE is High, both the Y output 
and the ¥ output are in the High-imped- 
ance “OFF” state regardless of all other 
input conditions. 


The device is the logic implementation of 
a single pole, 8 position switch where the 
position of the switch is determined by the 
logic levels supplied to the Select inputs. 


PIN CONFIGURATION 


December 13, 1988 


74AC/ACT11251 
8-Input Multiplexer (3-State) 


Preliminary Specification 


GENERAL INFORMATION 
CONDITIONS 


Srmect PA T, 2 28°C; GND s OV 
t Propagation delay : 
er EPR [acorns [ee [oe [a 


Voc = 5.0V; f = 1MHz; 
C, = SOpF; Enabled 


Veg 2 5.0V; f= 1MHz; 
C, = S0pF; Disabled 


Note: 
1 


: Cp is used to determine the dynamic power dissipation (P,, in uW): 
Po = Can * Veg? xf, + (0, x Veg” * fo) where: 
4, = Input frequency in MHz, C, = output load capacitance in pF, 
fo = Output frequency in MHz, Vo. = supply voltage in V, 
(Cj, «Voc? x fg) = sum of outputs 


Maximum input rise or 
fall rate; Data inputs 


ORDERING INFORMATION 


LOGIC SYMBOL 


1 16 18 44 13 «11:16 8 


5-183 ECN Number 


Preliminary Specification 


8-Input Multiplexer (3-State) 74AC/ACT11251 


LOGIC DIAGRAM 


peers 


PIN DESCRIPTION 


[Pa NUMBER | sYuBOL | 
Eee 
2 
1, 16, 15, 14 
lie | | 


x 
L 
L 
L 
L 
H 
H 
H 
H 


trrerertrer x 
xrertircxtrizrR,. 
rerererrreese 
et wan =m Pre = eo N 
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Preliminary Specification 


8-Input Multiplexer (3-State) 74AC/ACT11251 


TE: 3 
1. No electrical or switching characteristics ere specified at V,,. < SV. Qperation between 2V and 3V is not recommended, but within that range, a device output will 
maintain a previously established logic staz. 


ABSOLUTE MAXIMUM RATINGS’ 


[Teo | Sennen TT 
lala en 
P. 
TOT | Power dissipation per package 
aces [eersewnyem| = | 
NOTES: 
1. Streases beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditione® is not implied. Exposure to abegiute-maximum-rated conditions for extended periods 


may alfect device reliability. 
The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


Ld 
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Preliminary Specification 


8-Input Multiplexer (3-State) 74AC/ACT11251 


DC ELECTRICAL CHARACTERISTICS 


@ 
< 
= 
a 
° 
r 


#7 


Low-level 


2 
£ 
rf 
3 


NOTES: : : 
1. Not more than one output should be tested at a tne, and the duration of the teat should not exceed 10ms. : 
2. This is the increase in supply current for each input that le at one of the specified TT voltage levels rather than OV or Von. 


December 13, 1988 5-186 


Preliminary Specification 


8-Input Multiplexer (3-State) . 74AC/ACT11251 


AC ELECTRICAL CHARACTERISTICS AT 3,3V +0.3V GND = 0V;t, = = Sns;C, = SOpF 


a 
pre [eae | 
[ae | 


SYMBOL 


tory Propagation delay 67 
teHL |, 0¥ 65 
Propagation delay 

1,00 

Propagation delay 

§,0Y 


Propagation delay 
SE to ¥ : 


Pro, ion delay 
SE to v 
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Preliminary Specification 


8-Input Multiplexer (3-State) 74AC/ACT11251 


-___ ae a = 40°C to 
ohne 


6.0 74 79 
5.9 7.3 79 


Waveform 1. Waveforms Showing the Data inputs (i) and Waveform 2. Waveforms Showing the Output Enable Input 
Select Input (S,) to Output (Y, ¥) Propagation Delays (SE) to Output (Y, ¥) Propagation Delays 
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FEATURES 

« 3-State outputs for bus interface 
and multiplex expansion 

+ Separate 3-State Output Enable 
Inputs 

+ Common Select inputs 

¢ Output capablility: +24 mA 

CMOS (AC) and TTL (ACT) voltage 

level inputs 

50Q incident wave switching 

Center-pin Vo and ground con- 

figuration to shinimize high-speed 

switching noise 

* log category: msi 


DESCRIPTION 


The 74AC/ACT11253 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11253 device provides 
two identical 4-input multiplexers with 3- 
State outputs which select two bits from 
four sources selected by common select 
inputs (S,, S,). When the individual out- 
put enable (OE, 208) inputs of the 4- 
input preload are High, the outputs 
are forced to a high impedance state. 


PIN CONFIGURATION 


74AC/ACT11253 


Dual 4-Input Multiplexer; 
3-State 


Product Specification 


GENERAL INFORMATION 


CONDITIONS 


[TYPICAL _| 
eno] mw | sams aoe ae 


re ttc ane 2 
PL 
oc 7 5.0V: t= IMHz; ee 
j pipe 
Acealoncapea! 
1 Van = 5.0V; t= 1MHz; 

rece | emroames | | 

| Cyy | input capacitance = [Vj=WorVc | 85 | 35 | PF 


1. Cpp i sed © determine he dynamic power daipaton (Pn WM): 
Py = Can Veg” xf +E (CG, «Vo? x () where: 
f, = input frequency in MHz, C, = output load capacitance in pF, 
fo Soe Somes 00" = supply vohage in V, 
TiO, Veg? x fo) = sum of outputs 


ORDERING INFORMATION 


TEMPERATURE RANGE 
16-pin plastic DIP 74AC11253N 
16-pin plastic SO 74AC14253D 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Product Specification 


Dual 4-Input Multiplexer; 3-State — y+ 7AAC/ACT11253 


The 74AC/ACT11253 devices are the PIN DESCRIPTION 
logic implementation of a 2-pole, 4-posi- [ PN NUMBER | T NAME AND FUNCTION 


tion switch; the position of the switch 
being determined by the logic levels | 12 | SS, | Common selectinputs 


supplied to the two select inputs. | 16.18, 14,13 | ty- ty | Port A data inputs 
The ‘11253 isthe non-inverting versionot | _11.10,9,8 | 2\,-21, | PortB data inputs 


the 11353. eee Port A output enable nee 


FUNCTION TABLE 


H x |x {xX x z 
L L L x x x L 
L L H x x x H 
t L x L x x L 
L L x x x | xX H 
L H x x L x L 
L re x x H x H 
L H x x [x L L 
L H x x x H H 

H = High voltage level steady state 7 

L = Low voimage level steady state 

X = Don't care 

Z = High4émpedance “OFF” state 

LOGIC DIAGRAM 


Lt 
I fait tart 


alt 
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Product Specification 


Dual 4-Input Multiplexer; 3-State g 3. 4 74AC/ACT 11253 


RECOMMENDED OPERATING CONDITIONS 
SYMBOL 


ef 
oe 
g 
3 


NOTE: : ; 
1. No electrical or switching characteristics are specified at V-,. < 3V. Operation between 2V and SV is not recommended, but within that range, a device output will 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS’ 


[Yon _| BE sa wage 


DC input diode current” 


TEST CONDITIONS 
0.5 to+7.0 


DC input voltage 0.5 10 Von 10.5 Vv 


DC output diode current” 


OC output voltage 0.5 10 Veg 10.5 


DC output source or 


sink current per output pin Vo 29 Veg 


oC Voc current 


OC ground current 


Storage wrpertire 

Power dissipation per package 
Plastic DIP 

Power dissipation per package 
Plastic surface mount (SO) 


65 to 150 


Above 70°C:derate linearly by &mW/K 


Above 70°C:derate linearly by 6mW/K 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditions” is notimplied. Exposure tg absolute-maximum-rated conditions for extended periods 
may affect device reliability. ‘ 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Product Specification 


Dual 4-Input Multiplexer; 3-State 74AC/ACT11253 


DC ELECTRICAL CHARACTERISTICS 


a 
9 ae EC id 0D De 
ia a DE 0 
ca ee ie Ce 
Le Ce Pe 
eae | == 188 


=V, orv 
=teotino [SS] [ses] fase] [oes] [sso] ms | 
ee a 
Supply current, One input at 3.4V, other inputs 
TTL inputs High” at V,. or GND 
NOTES: 


1, Not more than one output should be tested af a tine, and the duration of the test should not exceed 10ms. 
2. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or Vr. 
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Product Specification 


Dual 4-Input Multiplexer; 3-State 74AC/ACT11253 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND = 0V;t, =t, = 3ns;C, = SOpF 


Propagation delay 68 83 9.3 
|, tonY 7.0 88 9.6 
Propagation delay 7A 9.7 
nS tony 75 10.1 
Output enable time . : 
to High and Low level 
Output disable time 6.7 
from High and Low level 69 


elie | delay 
elie | tony 


Output enable tine 

to High and Low level 

Output disable time 47 
. from High and Low level 48 
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Product Specificatiun 


Dual 4-Input Multiplexer; 3-State 74AC/ACT 11253 


AC WAVEFORMS ac: Vig = 50% Vig: Vyq = GND 10 Veg. ACT: Vy = 1.5V, Vi, = GND to 3.0V 


Waveform 2. Waveforms Showing the 3-State Output 


Waveform 1. Waveforms Showing the Input (1, and nS) 
to Output (nY) Propagation Delays Enable and Disable Times 
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FEATURES 


+ Output capability: +24 mA 

« CMOS (AC) and TTL (ACT) voltage 
level inputs 

« 502 incident wave switching 


° Center-pin V,. and ground configu- 
ration to finimize high-speed 
switching nolse 


. loc category: MSI 
DESCRIPTION 


The 74AC/ACT11257 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT1 1257 provides four 2-to-1 
multiplexers with 3-State outputs which 
have a common selector and a common 
output enable. The state of the Select (S) 
input determines the particular register 
from which the data comes. The Output 
Enable (OE) input is active-Low. When E 
is High, all of the outputs (Y) are forced to 
a High-impedance state regardless of all 
other input conditions. 


The device is the togic implementation of 
a 4-pole, 2 position switch where the 
position of the switch is determined by the 
logic levels supplied to the Select input. 


PIN CONFIGURATION 


N and D Packages 


December 13, 1988 


74AC/ACT11257 


Quad 2-Input Multiplexer 
(3-State) 


Preliminary Specification 


GENERAL INFORMATION 
CONDITIONS 
T, = 25°C; GND = OV 


ae 


1. Cpp i weed to detwmine fe dynamic power dasipaton (Pin nW: 
P 1» * Spy * Veg” xf 1+ Z(G, x Vee? % fo) where: 
|= input frequency in MHz, = Output load capacitance in pF, 
. enue reasons Sr Veg = s0PpWY voltage in V, 
LlOy *Vog? x fp) = sum of outputs 


ORDERING INFORMATION 


—— TEMPERATURE RANGE ORDER CODE 
74AC11257N 
74ACT11257N 
74AC11257D 
74ACT112570 


LOGIC SYMBOL (IEEE/IEC) 


eR SS ae 


LOGIC SYMBOL 


© wm 1M 12 08 WF 18 


5-195 ECN Number. 


Preliminary Specification 


Quad 2-Input Multiplexer (3-State) 74AC/ACT 11257 


LOGIC DIAGRAM 


PIN DESCRIPTION 


| svmpo. | NAMEANOFUNCTION = 
A 
Ly mt | 
mcs 
| OE 


a 
a 
[—ake7 [eno [oon Sd 
[898 Noe | Ponte ses inge 


FUNCTION TABLE 
SELECT; DATA 
oun] au [oo 


H = High voltage level 

L = Low voltage level 

X = Don't care 

Z = High-impedance (OFF) state 
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Preliminary Specification 


Quad 2-Input Multiplexer (3-State) 74AC/ACT 11257 


RECOMMENDED OPERATING CONDITIONS 


ESE 
7, [Sata earns | ae a 
NO . 


1. No electrical or switching characteristics are specified at Vo, < SV. Operation between 2V and SV is not recommended, but within that range, a device output will 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS’ 


TEST CONDITIONS 
0.5 t0+7.0 


0.5 to Vor 10.5 


0.5 t0 Veg +05 


20DVon 


lt 


65 % 150 


Above 70°C:derate linearly by 6mW/K 


Above 70°C:derate linearly by 6mW/K 


i 
OB 
i 
3 


TES: 

1. Stresses beyond those feted may cause permanent damage 1 the device. These are sees ralings only and functional operation of he device at these or any other 
conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to abackute-maximum-raied conditions for extended periods 
may affect device reliability. 

2. ‘The input and output voltage ratings may be exceeded if the input and output current ratings are obeerved. 
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Preliminary Specification 


Quad 2-Input Multiplexer (3-State) 74AC/ACT11257 


DC ELECTRICAL CHARACTERISTICS 


TAACT11257 


= 
tansere] Tear [Tere] ‘Bao, 
ra [ar 


V,=V, orV,,, 
E-ieaieiee A 50 cod oe ed 
Pte [emer [ucperee fest [el fel foot [ol] | 
Supply ote Hi? “One us at 3.4V, other inputs 
TTL inputs at V.. or GND 


4. AA a tek Wa is ep cul onan i tn, and the duration of the test should not exceed 10ms. 
2. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or Vig. 
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Preliminary Specification 


Quad 2-Input Multiplexer (3-State) 74AC/ACT 11257 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND =0V:t,, =t, = 3ns;C, = SOpF 


T4AC11257 
eo ‘wom oT ei 
fie | Pant eee delay 88 
fie | Pant eee nl, tonY 10.0 
Propagation delay 6.7 
Stony 75 
Output enable time 8.6 
to High and Low Level hy 7 12.0 
Output disable time 8.0 
fram High and Low Level 89 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND =0V; 1, =t, = Sns;C, = 50pF 


ae ee 
TC es) ee | 


wo ieee | delay 4 
few | Be bee ee to n¥ A) 
Propagation delay 70 
Sto nY 8.1 

Output enable time 

to High and Low Level 

Output disable time 6.7 7A 
n from High and Low Level 7A 78 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = OV; t, =t, = 3ns;C, = 50pF 


Propagation delay — — 
nl, nl, to nY 8.9 9.7 
Propagation delay 
Stony 

en Output enable time 8.0 
to High and Low Level 10.0 
Output disable time 
from High and Low Level 
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Preliminary Specification 


Quad 2-Input Multiplexer (3-State) 74AC/ACT11257 


AC WAVEFORMS Ac: Vig # 80% Veg, Vig = GND to Vo.. ACT: Vy, = 1.5V, V., = GND to 3.0V 


Waveform 1. Waveforms Showing a 
— Propagation Dele: 
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74AC/ACT1 1258 | 
Quad 2-Input Multiplexer 
(3-State), Inverting 

Preliminary Specification 


FEATURES GENERAL INFORMATION 


. capability: +24 mA 
oe a semen ee 


+ CMOS (AC) and TTL (ACT) voltage 
7 oT = Ta 


Jevel Inputs 
C, = SOpF; Disabled 


¢ 50Q Incident wave switching 
« Center-pin You and ground cenfigu- 

a ee eee Pa 
ter erie 


ration to minimize high-speed ~ 
switching noise 


* Igg category: MSI 

DESCRIPTION 

The 74AC/ACT11258 high-performance 
CMOS devices combine very high speed 


and high output drive comparabie to the 
most advanced TTL families. 


Note: 
The 74AC/ACT11258 provides four2-to-1 1. Cp fe used to determine tho dynamic pawer Gesipation (P., ih x} 
lh Slay lance Pp =Cpp* Veg? xf, + Z(G, Vo? x fo) where: 
which have a common s:'actor and @ — +. input wequency in MHz, C, = output losd capacitance in pF, 


common output enable. The state of the 
Select (S) input determines the particular fo. = CutPut Frequency in MHz, Veg = supply voRage in V, 


ragister from which the data comes. The (0, xVgg" fo) =. sum of outputs 
Output Enable (OF) input is active-Low. 
When Ets High, all of the outputs (Y) are ORDERING INFORMATION 


forced to a High-impedance state regard- TEMPERATURE RANGE 
less of all other input conditions. Plastic DIP Saget Tenet 
Se aE ee S| 
74AC-11258D 
(200m wide 74ACT11258D 


a 4-pole, 2 position switch where the 
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (iEEE/IEC) 


position of the switch is determined by the 
logic levels supplied to the Select input. 


7 @ 1 4 «18 «10 «87 «13 «1 


ty Mg My My Ty, My BM, M, 
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Preliminary Specification 


Quad 2-input Multiplexer (3-State), inverting 74AC/ACT 11258 


LOGIC DIAGRAM 


PIN DESCRIPTION 

ome ed 
Le __ 
A 
ee 


select input . 
Datainputs ; - 
: 


H = High voltage level 

L = Low voltage level 

X = Don't care 

Z = High-impedance (OFF) state 


December 13, 1988 5-202 


Preliminary Specification 


Quad 2-Input Multiplexer (3-State), Inverting 74AC/ACT11258 


RECOMMENDED OPERATING CONDITIONS 


NOTE: 
1, No electrical or switching characteristics are specified at V,. < SV. Operation between 2V and SV is not recommended, but within that range, a device output will 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS ' 


Power dissipation per package 
Power dissipation per package 
NOTES: 


1. Stresses beyond those listed may cause permanent damage the device. These are stress ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditions” is notimplied. Exposure to absolute-maximumn-rated conditions for extended periods 
may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current raings are observed. 
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Preliminary Specification 


Quad 2-Input Multiplexer (3-State), Inverting 74AC/ACT 11258 


OC ELECTRICAL CHARACTERISTICS 


SYMBOL| PARAMETER TEST CONDITIONS T, = 425°C t= 28 | "a aere ee 
ee eae 


Cre 7 A Co 
7 ae a ee a 


| Seet | M= Voce GND Naveen 


3-State output off-state or V, 

ae eee eat 
Quiescent supply v= Yoo © GND, 

| tc | see | Fd OD a Ee 
Supply on ne? 2: Lia at 3.4V, other inputs 
TTL inputs High* at Vor GND 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed toms. 
2. ‘This Is the increase in supply current tor each input that is at one of the specified TTL voltage levels rather than OV or V-.. 
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Preliminary Specification 


Quad 2-Input Multiplexer (3-State), inverting 74AC/ACT11258 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND = 0V;t, ot, = 3ns,C, = S0pF 


page ached 
de ton 
Output enable time 
277 to High and Low Level 
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Preliminary Specification 


Quad 2-Input Multiplexer (3-State), Inverting 74AC/ACT11258 


AC WAVEFORMS ac Vig = 50% Veg. Vig = GND 1 Veg. ACT: Vi, = 1.8V, Vig = GND to 3.0V 


Waveform 1. Waveforms Showing the Input (ni, 8) to 


Waveform 2. Waveforms Showing the 3-State Output. 
Output (n¥) Propagation Delays Enable 


and Disable Times 
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FEATURES 


+ Word fength easily expanded by 
cascading 

« Output capability: +24mA 

CMOS (AC) and TTL (ACT) voltage 

level Inputs 

¢ SOQ incident wave switching 

« Center-pin V.,. and ground configu- 

ration to minimize high-speed 

switching nolse 

cg Category: MSI 


DESCRIPTION 


The 74AC/ACT11280 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT1 1280 9-bit parity genera- 
tor or checker is commonly used to detect 
errors in high-speed data transmission or 
data retrieval systems. Both Even and 
Odd parity outputs are available for gener- 
ating or checking even or odd parity on up 
to 9 bits. 


The Even parity output (_) is‘High ene 
an even number of Data inputs (I -t,)is 
High. The Odd parity output 3 gh 
when an odd number of Data inputs are 
High. 


PIN CONFIGURATION 


December 13, 1988 


74AC/ACT11280 


9-Bit Odd/Even Parity 


Generator/Checker 
Preliminary Specification 


GENERAL INFORMATION 


Note: 
1. see ee tee 
Py = Cp5 * Veg" he Z(G xVoe 2 x fo) where: 
|= bnput frequency in MHz, C, = = output load capacitance in pF, 
: suman Seceeny  : Voe supply voltage in V, 
L(C, «Veo? x fg) = sum of outputs 


ORDERING INFORMATION 


(son 
Expansion to larger word sizes is accom- 
plished by tying the Even outputs of up to 


nine paratiel devices to the data inputs of 
the final stage. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


211461812108 8 ? 


5-207 


ECN Number 


Preliminary Specification 


9-Bit Odd/Even Parity Generator/Checker 74AC/ACT11280. 


LOGIC DIAGRAM 


2,1, 14, 13, 
12, 10, 9, 8, 7 
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Preliminary Specification 


9-Bit Odd/Even Parity Generator/Checker 74AC/ACT 11280 


RECOMMENDED OPERATING CONDITIONS 


NOTE: 
1. No electical or switching characteristics are specified at V_-. « SV. Operation beween 2V and SV le not recommended, but within that range, a device output will 


maintain a previously established logic state. 

ABSOLUTE MAXIMUM RATINGS’ 

[evwscL| -—=«»-sSsPARAMETER=——C“iésL;SC(<é#‘é‘<‘C<éTST.CONOMICS =| RATING | UUNIT 

| Voc | OCeuppywtae | CTC TOT 
a ce 


focmmaeme | | ttre |v 


OC output source or 
aa Be ee ee eae 


Power dissipation per package 
Plastic DIP 


NOTES: 

1. Stresses beyond those sted may cause permanent damage to the device. Theee are rece ratings only and kunciional operation of the device at these or any other 
conditions beyond those indicased under “recommended operating conditions” ls not implied. Exposure to absoiute-maximum-rated conditions for extended periods 
may atect device reliability. 

2. ‘The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Preliminary Specification 


9-Bit Odd/Even Parity Generator/Checker 74AC/ACT11280 


DC ELECTRICAL CHARACTERISTICS 


74AC11280 74ACT11280 


T, = 40°C T, 240°C 
eaaied 


[EER [ate 
Quiescent supply Vv, = V,.. or GND, 
current lg= oo 
Supply current, 
TTL inputs High? 
NOTES 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10me. 
2. This is the increase in supply current for each input that ia at one of the apecited TTL voltage levels rather than OV or Vpn. 
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Preliminary Specification 


9-Bit Odd/Even Parity Generator/Checker 74AC/ACT11280 


AC ELECTRICAL CHARACTERISTICS AT 3.3V 10.3V GND = 0V;t, =! = 3ns;C, = SOpF 


Waveform 1. Waveforms Showing the inputs (I_) to Output (Z-, 
Propagation Delays 0 Oe 2) 
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FEATURES 


Generates either odd or even parity 
for nine data lines 

Word length easily expanded by 
cascading 

« Direct bus connection for parity 
generation or for checking by using 
the parity /O port 

Glitch-free bus during power up/ 
down 


Output capability: +24mA 

+ CMOS (AC) and TTL (ACT) voltage 
level inputs 

+ S0Q incident wave switching 

+ Center-pin V,. and ground configu- 
ration to minimize high-speed 
switching nolee 


* log Category: MSI 
DESCRIPTION 


The 74AC/ACT11286 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT1 1286 9-bit parity genera- 
tor or checker is commonly used to detect 
errors in high-speed data transmission or 
data retrieval systems. It features a local 
output for parity checking and a bus-driv- 


PIN CONFIGURATION 


December 13, 1968 


74AC/ACT11286 


9-Bit Odd/Even Parity 
Generator/Checker with 
Bus Drive |/O Port 


Preliminary Specification 
GENERAL INFORMATION 


Voc = 5.0V; f = MHz; 


C, = SOpF; Disabled 


Note: 
1. Cop Is used to determine the dynamic power dissipation (P,, in nW): 
Py = Opn x Veg? xf, +E (C, x Vor? x fo) where: 
, = Input frequency in MHz, C, = output load capacitance in pF, 
fo = output frequency in MHz, V.,-, = supply voltage in V, 
E (C, * Vog” xf) = sum of outputs 
ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 
1é-pin plastic DIP 74AC11206N 
“40°C to 185°C 74ACT11266N 

74AC11286D 


LOGIC SYMBOL (IEEE/IEC) 


LOGIC SYMBOL 


2165312109 8 7 
Ty ty by ty ty ty ty ty ty 


5-212 


| 
| 
ECN Number 


Preliminary Specification 


Rei a a 


9-Bit Odd/Even Parity Generator/Checker with 


Bus Drive 1/O Port 


ing parity VO port for parity generation’ 
checking. 


The XMIT contro! input is implemented 
specifically for cascading for expanding 
word length. When is held Low the 
parity tree is disabled and the Parity Error 


LOGIC DIAGRAM 


2,1, 14, 13, 
12, 10, 9, 8,7 


output remains at a High logic level re- 

ardiess of the other inputs (I,-1,). When 
Mair is High the parity tree is enabled. 
Parity Error indicates a parity error when 
either an even number of inputs are High 
and Parity VO is forced to Low, orwhen an 
odd number of inputs are High and Parity 
VO is forced High. 
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74AC/ACT 11286 


The VO control circuitry is designed so 
that the /O port will remain in the high-im- 
pedance state during power-up oF power- 
down to prevent bus glitches. 


Preliminary Specification 


Or te BR oie 
9-Bit Odd/Even Parity Generator/Checker with ACTH 
Bus Drive I/O Port 74AC/ACT 11286 


RECOMMENDED OPERATING CONDITIONS 
SYMBOL 


i 
j 


8 


i 
j 
3 


supply voltage 
T, 


| 8 ee] 

et eee 

fa__| Operating free-air temperature {oe | 
NOTE: 


1. No electrical or switching characteristice are specified at V,_. « SV. Operation between 2V and SV is not recommended, but within that range, a device ouput will 
maintain a previouely eeteblighed logic state. 


ABSOLUTE MAXIMUM RATINGS’ 
SYMBOL 


g 
z 


DC input diode current? 


: 
j 
j 


OC input voltage 


DC output diode current” 


OC output voltage ; 
OC output source or : 
sh cer pe cop in 


lano | _ DC ground ourrent 


ok 


& 
s 
; 


usr Above 70°C:derate linearly by BmW/K 


Power dissipation per package 
Plastic surtace mount (SO) Above 70°C:derate inearly by emW/K 
NOTES: 


1, cate arerord wnose ieted may cause permanent damage othe device. These are sees reings only and tunctanal operation ofthe device at hess or any other 
Conditions bayond those indicated under “recommended operating conditions” le not implied. Exposure to absolute-maximum-rated conditions for extended periods 
may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings ere observed. 


¢ ie 
f 
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Preliminary Specification 


9-Bit Odd/Even Parity Generator/Checker with 7AAC/ACT 11286 
Bus Drive 1/O Port 


DC ELECTRICAL CHARACTERISTICS 


a | as 
SYMBOL TEST CONDITIONS t,2-28%| "Shee ("a 
Sheet 


ee eee tet 
High-level input vohage P= -ehes 
Ed Rd Elie 


ee = 
aay rsa] [eso] oa 
ee set peal 
re [ras] [vos] [ony 
asco ae 
pas pae [ee ee ae 
, aspen] [ee] feat [sey 
del DP) 
reg ee 
pas [ame] [an fem] fae 
(PEA cd 
rey perp fer | 
; asp fer pert fer per 
at "= pest pery fer fer| fer, 
he | ei lige tema [se fee foe 
* fs BEE 
ras [oss[ [oes] [oss | foag 
OE 
cure aoe Foe a 


NOTES: 
1. Not more than one output should be tested at « time, and the duration of the test should not exosed 10ms. 
2 This is the increase in eupply current for each input that is at one of the specified TTL voltage levels rather than OV or V-.. 
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Pretiminary Specification 


a 8 SI ie 1s I ee 
9-Bit Odd/Even Parity Generator/Checker with AC/ACT11 
Bus Drive I/O Port 74AC/ACT 11286 


sm 
Nw 
La) 


delay 
Propagation delay 
oH PARITY VO to PARITY ERROR 
PH ah to PARITY VO 
war delay. 
PL; to PARITY /O 


Pal 
3 
i 
z 
: 
> 
«| @ 
4% 
f 


we 

3 
one 
ee 
He 


Propagation delay 
és PARITY VO w PARITY ERROR 
delay 
sc [aren pases 
< ware PARITY VO 
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Preliminary Specification 
5 


9-Bit Odd/Even Parity Generate Cnece with TAAC/ACT11286 


Bus Drive I/O Port : 


AC WAVEFORMS AC :V,, = 50% Von, Vay = GND t0 Vog. ACT: Vy = 1.59, Va? Guo to 3.0V 


Wavetorm 1. Waveforms Showing the inputs (1_, XIIT) to 
Outputs (PARITY ERROR, PARITY UO) Propaysllon Delays 


Waveform 2. Waveforms Showing the 3-State Output 
; Enable and Disable Times 
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FEATURES 

+ 3-State outputs for bus Interface 
and multiplex expansion 

« Separate 3-State Output Enable 
inputs : 

¢ Common Select inputs 

¢ Output capability: +24 mA 

+ CMOS (AC) and TTL (ACT) voltage 
level inputs 

° 30M Incident wave switching 

* Center-pin V,,. and ground con- 
figuration to minimize high-speed 
switching nolse 


e toc category: MS! 


DESCRIPTION 


The 74AC/ACT11353 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11353 device provides 
two identical 4-input multiplexers with 3- 
State outputs which select two bits from 
four sources selected by common select 
inputs (S,, S,). When the individual out- 
put enable (IGE, 208) inputs of the 4- 
input multiplexers are High, the outputs 
are forced to a high impedance state. 


PIN CONFIGURATION 


December 13, 1968 


74AC/ACT11353 


Dual 4-input Multiplexer: 


3-State; INV 
Product Specification 


GENERAL INFORMATION 


T, = 25°C; GND = OV 
y CO, = SOPF: Vig = 5V 
Vog @ 5-0V; f = 1MHz; 
C, = SOpF; Enabled 
Voc = 5.0V; f = 1MHz; 
C, = 50pF; Disabled 


V, = OV or V.-; Disabled 


21, on¥ 


dissipation 
capacitance per 


fo = output frequency in MHz, Vog = supply voltage in V, 
E (C, x Vop? xf.) = sum of outputs 


ORDERING INFORMATION 


TEMPERATURE RANGE ORDER CODE 


16-pin plastic DIP 74AC11353N 
Ee 


T6-pin plastic SO 7400119530 
(Sinbeey | remere | orinen 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


wees 2 egttad 


ECN Number 


Product Specification 


Dual 4-Input Multiplexer; 3-State; INV 74AC/ACT11353 


The 74AC/ACT11353 devices are the PIN DESCRIPTION 
logic implementation of a 2-pole, 4-posi- 
tion switch; the position of the switch 
being determined by the logic levels 
supplied to the two select inputs. 


The 't 1253 is the non-inverting version of 
the '11353. 


FUNCTION TABLE 


| 
mz om xP 
Bem mm XB 


= 
=< 


errerrerest 


Dee a SR SR se oe] | od 
xx «Kx MK KX Te K 


E 
mm ee mm xB 


zmaoereoerxrtrtrr 


rc 


H = High voltage level steady state 
L = Low voltage levei steady state 
X = Don't care 


LOGIC DIAGRAM 


tote 4 fo 
to aero ooo 1 | 
gil 
e 


Rie 
imi 


age 


Product Specification 


Dual 4-Input Multiplexer; 3-State; INV 74AC/ACT 11353 


RECOMMENDED OPERATING CONDITIONS 
SYMBOL 


NOTE: 


1, No elactical or switching characterises are specified st. « 3V. Operation between 2V and 3V is not recommended, but within that range, a device output wil 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS’ 


Vv 


8 
2 
i 
j 
$ 
: 
8 
: 


$8 
FL 
1 
$8 
3 
«~ 
g 


| 
i 


Power dissipation per package 
b= ealeiena fostareeloes Ta 
Above 70°C:derate linearly by 6mW/K 


1. cond tone nee sncee Hated may cause permanent demage othe device. These are sees ratings only and functional operation ol the device at hese or any other 


Conditons beyond those indicased under “recommended operating conditions" is notimplied. Exposure to abeolute-meximum-rated conditions for extended periods 
May affect device reliability. 


2. The input and output voltage ratings may be exceeded if the input and output current rasings are observed, 
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Product Specification 


Dual 4-Input Multiplexer; 3-State; INV 74AC/ACT 11353 


OC ELECTRICAL CHAR, .CTERISTICS 


aan 
input aan 


NOTES: 
1, Not more than one output should be tested at @ te, and the duration of the teat should not exceed 10ms. 
2. This is the increase in supply current for eect Input thet le at one of the specified TTL vokage levels rather than OV or Von. 
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Product Specification 


Dual 4-Input Multiplexer; 3-State; INV 74AC/ACT 11353 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +40.3V GND «ov; tg et, = Gns;C, = SOpF 


oe oils Os 
ae aa 


Propagation delay 86 96 
ni, ton¥ 8.7 9.7 
. Propagation delay 7.0 9.6 10.7 
tp SwnY 72 9.8 10.9 
Output enable time 6.0 6.6 
tp to High and Low Level 72 79 
Output disable time 
from High and Low Level 


Propagation delay 
al, ton¥ 
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Product Specification 


Dual 4-Input Multiplexer; 3-State: INV ay 74AC/ACT11353 


AC WAVEFORMS AC : V,, = 50% Voc, Vqy = GND 1 Von. ACT : Vyy= 1.5V, Vay = GND 10 9.0V 


Waveform 1. Wavetorms Showing the input (nd, $,) to - Wavelorm 2. Waveforme Showing the 3-State Output 
ie 


Output (n¥) Propagation Enable and Dieable Times 
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FEATURES 

+ &bit transparent latch 

¢ 3-State output buffers 

¢ Common 3-State Output Enable © 
independent register and 3-State 
buffer operation 

Output capability: +24 mA 


i 
ree 
a6 
E 
rf 


+: 50Q Incident wave switching 


* Center-pin Veg and ground con-. 
mi 


figuration to 
switching noise 


° loc category: MSI 


DESCRIPTION 


The 74AC/ACT11373 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11373 device is an octal 


transparent latch coupled to eight 3-State 
output buffers. The two sections of the 
device are controlled independently by 
Latch Enable (LE) and Output Enable 
(OE) contro! gates. 


The dataonthe D inputs are transferred to 
the latch outputs when the Latch Enable 
(LE) input is High. The latch remains 


PIN CONFIGURATION 


74AC/ACT11373 
Octal D-Type Transparent 


Latch; 3-State 
‘Product Specification 


GENERAL INFORMATION 


tae Mosel Tas aN 0 Fe aero | 
ay [EER [averse [ef fo 


oc 2 5.0V; Ee sooes enaned | 
Ee sooes enaned | Enabled 
eae ue! toc = §.0V; Leda 
i 
rene eee =O eg 


Jedec C402 
olieaarg 
pps capone = ~ 
me a 


ba Cp tad datareader omer despaton (Pn): 
Py = Can * Veg" xf, | +E (C, x Vo? % fo) where: 
|= input frequency in Miz, C, = output load capacitance in pF, 
ew supe Secienyy IMR, Voc = supply voltage in V, 
E(G, x Veg" x fo) = sum of outputs 


ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 
plastic DIP 74AC11373N 

74AC11373D 

a> ete rac 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


22 Mt tt OO If 18 16 14 


Re D, Dy Oy D, Dy 0, O, 


123 4 8 0 22 
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ECN Number 


Product Specification 


Octal D-Type Transparent Latch; 3-State 74AC/ACT11373 


transparent to the data inputs while LE is 
High, and stores the data that ie present 
one setup time before the High-to-Low 
enable transition. 


The 3-State output buffers are designed 
to drive heavily loaded 3-State buses, 


PIN DESCRIPTION 


MOS memories, or MOS micraproces- OE is High, the outputs are in the High- 
sors. The active-LowOutput Enable(OE) impedance “OFF” state, which means 
controls all eight 3-State buffers inde- they will neither drive nor load the bus. 
pendent of the iatch operation. 


When SE is Low, the latched ortranspar- 
ent data appears at the outputs. When 


ha High voltage level one set-up time prior to the High-to-Low E wansition’ 
state 


L = Low voltage level steady 


(= Low voltage level one set-up time prior to the High-to-Low E ransition 
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Product Specification 


Octal D-Type Transparent Latch; 3-State 74AC/ACT 11373 


RECOMMENDED OPERATING CONDITIONS 


ABSOLUTE MAXIMUM RATINGS’ 


[svweot | ‘PaRaMeTen [| ___‘eaTconomons _[ _nATWO [ONT] 
a CZ 


a 


DC output diode current” 


DC output voltage 


DC output source or 
a 
ee 
Tang = | eenae epee ne | 
Power dissipation per package ; 
sn a 
TOT’ | Power dissipation per package ; ; 
Recemmmg™ [ewreamemnreme) | 


NOTES: 

1, Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditions" is not implied. Exposure to abaolute-maximum-rated conditions for extended periods 
may affect device reliability. - 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Product Specification 


Octal D-Type Transparent Latch; 3-State 74AC/ACT11373 


DC ELECTRICAL CHARACTERISTICS 


current 

ee |e ie [ee fal fel fo fael | 
Quiescent supply V, = Van oF GND, 

| tcc erm fcger [as] feo] fm] feo] fe] 
Supply current, One input at 3.4V, other inputs 
TTL inputs High* at Vor GND 


NOTES: 
1, Not more than one output should be tested at a ime, and the duration of the test should not exceed 10m. 
2. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or V,._. 
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Product Specification 


Octal D-Type Transparent Latch; 3-State 74AC/ACT 11373 


AC ELECTRICAL CHARACTERISTICS AT 3.3V £0.3V GND =0V;t, =t, = 3ns:C, = SOpF 


Propagation delay 9.0 13.1 14.8 
D, Q, 8.0 10.6 11.7 
Propagation delay 

LEQ,” 

Output enable une 14.7 
to High and Low level 13.1 


Output disable time 12.7 
pene? High and Low level 10.8 


Output disable ime 85 

from High and Low level 60 

LE Pulee Width 

High or Low 

Setup time 

D, to LEL 

Hold time h 
O, wLeEL 
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Product Specification 


Octal D-Type Transparent Latch; 3-State ~  J4AC/ACT11373 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = ov; ty=t, = Sns;C, = S0pF 


Waveform 1. Waveforms Showing the input (D,) to Output Waveform 2. Waveforms Showing the 3-State Output 
(Q,) Propagation Delays Enable and Disable Times 


Waveform 3. Waveforms Showing the Dats Setup and 
Hold Times for D, Input to LE input 
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Product Specification 


Octal D-Type Transparent Latch; 3-State 74AC/ACT11373 


AC WAVEFORMS AC : V,, = 50% Vig, Vay = GND t Veg. ACT: Vip = 1.8V, Vy, = GND to S.0V (Continued) 


Waveform 4. Waveforms Showing the Latch Enable input (LE) Pulse Width and the Latch Enable 
input to Output (Q.) Propagation Delays 7 
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FEATURES 
3-State output buffers 
Common 3-State Output Enable 


independent register and 3-State 
buffer operation 

Output capability: +24 mA 

CMOS (AC) and TTL (ACT) voltage 
level inputs 

502 incident wave switching 
Center-pin Vo and ground con- 
figuration to Srinimize high-speed 
switching nolse 

loc category: MSI 


DESCRIPTION 


The 74AC/ACT11374 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11374 device is an 8-bit, 
edge-triggered register coupled to eight 3- 
State output buffers. The two sections of 
the device ase controlled independe: 

by Clock (CP) and Output Enable ( 

control gates. The register is fully pn 
triggered. Once the set-up requirements 
are met, when the Clock Pulse (CP) rises 
the state of each D input is transferred to 
the corresponding flip-flop's Q output. 


PIN CONFIGURATION 


74AC/ACT11374 
Octal D-Type Flip-Flop; 
Positive-Edge Trigger; 3-State 


Product Specification 


GENERAL INFORMATION 


eovaTions 
Tt, w= 25°C; GND = OV 


SYMBOL 


ty / 
PLH C, = SOpF; Vin = SV 
a 
= 5.0V; f = 1MHz; 
CoS sors Enabled 


Vog = 5.0V; T= 1MHz; 
C, = S0pF; Disabled 


Pp. 1» * Sp * Von? xh +E(C, «Vo? * fo) where: 

|= input requeney in Mite, C, = = output load capacitance in pF, 
he ouput requengy fn MH, Vg = supply voltage in V, 
£(C, x Voge? * fo) = sum of outputs 


ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 
24-pin plastic DIP 74AC11374N 
pew | emer |axcrarn 
24-pin plastic SO "74AG113740 

[fmbnos | reese | acraro | 


LOGIC SYMBOL LOGIC SYMBOL (JEEE/IEC) 


3 2 2 17 16 16 16 
a ©, 0, 0, D, 0, D, b, 


do 
2 2 2, @ @, a % 2 


123 4 9 10 19 2 
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ECN Number 


Product Specification 


Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State 74AC/ACT 11374 


The 3-State output buffers are designed WhenOEis Low, the stored data appears 
to drive heavily loaded 3-State buses, at the outputs. When Or is High, the out- 
MOS memories, or MOS microproces- puts are in the High-impedance “OFF” 
sors. The active-LowOutput Enable (OE) state, which means they will neither drive 
controls all eight 3-State buffers inde- nor load the bus. 

pendent of the latch operation. 


PIN DESCRIPTION 


pears [ eNO forma SSCSC~—~S 
p18. [Yop Poste wre winged 


Hi = High voltage level steady state 
th = High voltage level one set-up time prior to the Low-to-High clock ransition 
L = Low voltage level steady state 
1 = Low voltage level one set-up time prior to the Low-to-High clock transition 
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Product Specification 


Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State 74AC/ACT 11374 


RECOMMENDED OPERATING CONDITIONS 


NOTE: 
1. No electrical or switching characteristics are specified at V--. < SV. Operation between 2V and 3V is not recommended, but within that range, a device output will 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS" 


DC output source or 
sink current per output pin 


[Tera [ Serene wrperne 
it aalang I Cotas A 
Pp. 
ToT Power dissipation per package 
rocaenaiea™ —[emewmemvwemn| we | | 
Ss: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other 
Conditions beyond those indicated under “recommended operating conditions” is notimplied. Exposure 10 absolute-maximum-rated conditions for extended periods 


may alfect device reliability. 
. The input and output voltage ratings may be exceeded Mf the input and output current ratings are observed. 
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Product Specification 


Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State 74AC/ACT11374 


DC ELECTRICAL CHARACTERISTICS 


BE 
meee Tare] ‘alae [Tarte] ‘Aare | 
rw ws 


Yn Cie ee ea 
et tet et pt 
a ee EL ee 


PE Penelope fa fe 
output off-state 

| tox_| earn ML Yetta [8s] [ses] fase] foes] [ase] | 

Oe ee 
current, One input at 3.4V, other inputs 

| seo |Titimtoe fete] ss] TT | | fos] fre] mm | 


NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms. 
2 This is the increase in supply current for each input thet is at one of the epecified TTL voltage levels rather than OV oF Vi. 
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\ 


| Cae, Oe Product Specification 


Octal! D-Type Flip-Flop: Positive-Edge. Trigger: 3-State 74AC/ACT 11374 


AC ELECTRICAL CHARACTERISTICS AT 3.3V £0.3V GND = 0V;t, st, = 3ns;C, = S0pF 
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Product Specification 


Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State 74AC/ACT11374 


AC ELECTRICAL CHARACTERISTICS AT 5.0V 40.5V GND = ov; 1, =t, = 3ne;C, = SOpf 


Output disable time 12.7 
. fram High and Low level 10.0 
Clock puise width 
Ww High or Low 
Setup time 
0,» CP 
mea ee) el 


Wevelorm 2. Waveforms Showing the Data Set-up and 
Hold Times for D,, Input to CP Input 


Waveform 3. Waveforms Showing the Clook Input (CP) Pulee Width 
to Output (Q,) Propagation Delays 
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FEATURES 

« Compares two &-bit words 

¢ Output capability: +24 mA 

« CMOS (AC) and TTL (ACT) voltage 
level Inputs 

« 502 incident wave switching 

« Center-pin V.,. and ground con- 
figuration to fainimtze high-speed 
switching nolse 


* Igg category: si 
DESCRIPTION 


The 74AC/ACT11520 high-performance 
CMOS devices combine very high spee@ 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11520 identity compara- 
tors perform comparisons on two 8-bit 
binary or BCD words and provides a Low 
output when the two words match bit for 
bit. 


The 74AC/ACT11520 identity compara- 
tors also feature 20-k ohm pull-up termina- 
tion resistors on the Q inputs for analog or 
switch data and a provision for P=C) totem- 
pole outputs. 


PIN CONFIGURATION 


December 13, 1988 


74AC/ACT1 1520 
8-Bit Identity Comparator with 
Input Pull-Up 


Preliminary Specification 


GENERAL INFORMATION 


CONDITIONS 
iW = 25°C; GND = OV 


Vin = 80V.1 = 1Milz; 
c% sopF 


ORDER CODE 
74AC11520N 

T4ACT11520N 
74AC11520D 

74ACT11820D 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


ECN Number 


Preliminary Specificotion 


8-Bit Identity Comparator with Input Pull-up oi 74AC/ACT11520 


PIN DESCRIPTION 


PIN NUMBER YMBOL 


s 
42.19.17 | pop 
tia toe 


LOGIC DIAGRAM 


VVVVYVVYVVVVYVVVVVYVVY 


Preliminary Specification 


8-Bit identity Comparator with Input Pull-up 74AC/ACT11520 


RECOMMENDED OPERATING CONDITIONS 


Rs A => TO | 
ees tee ee | ee | ee: ee) 
i= Neg || BO samen vonage TOR | OR ae fe | ee N 
SS Eee 


SYMBOL PARAMETER 


i 


Input transition rise 
or fall rate 


eo 


1. Te Ne cata acbnichaiy assented we epadtiod acai Operation between 2V and 3V is not recommended, but within that range, @ device output will 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS’ 


| Storage temperature temperature 50 | 5150 


| Tso _| 
| Tere _| 
ae ee agg —— 
= ee 
Power dissipation per package 
rkememrea™ [ee woeenmwoenm) a | ow | 
NOTES: 


1. Stresses beyond those listed may cause permanent damage to the device. These are stresa ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditions” is notimptied. Expoaure to absolute-maximum-rated conditions for extended periods 
may affect device reliability. 

2. The input and output voltage ratings may be exceeded Wf the input and output current ratings are observed. 
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Preliminary Specification 


8-Bit Identity Comparator with Input Pull-up ‘74AC/ACT11520 


DC ELECTRICAL CHARACTERISTICS 


V, = V,. or GND, 
ce 


NOTES: 
1. Not more than one output should be tested at a ime, and the duration of he weet should not exceed 10ms. 


2. This is the increase in supply current for each input that i at one of the speciiied TTL voltage levela rather than OV or V,,.. 
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Preliminary Specification 


8-Bit Identity Comparator with Input Pull-up 74AC/ACT11520 


AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V GND = 0V;t, =t, = Sns;C, = SOpF 


AC WAVEFORMS AC : V,, = 50% Vor, Va, = © Veo: ACT: Vy, = 1.5V, Vip, = GND 00 3.0V 


Waveform 1. Waveforms Showing the inputs (P,,, Q,, B) to Output (P=t) Propegation Detays 
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FEATURES 

+ Compares two 8-bit words 

+ Output capability: +24 mA 

¢ Inputs are TTL-voltage compatible 

¢ CMOS (AC) and TTL (ACT) voltage 
level inputs 

* 50Q incident wave switching 

¢ Center-pin Vo. and ground con- 
figuration to Fintnize high-speed 
switching noise 

* log category: MSI 


DESCRIPTION 


The 74AC/ACT11521 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11521 identity compara- 
tors perform comparisons on two 8-bit 
binary or BCD words and provides a Low 
output when the two words match bit for 
bit. 


The 74AC/ACT11521 identity compara- 
tors also feature a provision for Pa 
totem-pole outputs. 


PIN CONFIGURATION 


December 13, 1988 


74AC/ACT11521 
8-Bit Identity Comparator 


Preliminary Specitication 


GENERAL INFORMATION 
CONDITIONS 
Tt, = 25°C; GND = OV 


Co gaee f = IMHz; 


pols ede doumie fe dane nave spate Py in pW): 
p2e ot Vee xt +E, «Vo? % fo) where: 

f, BA iN He = Output oad capacitance in pF, 

to = ent Peperey DAES, Veo = = supply voltage in V, 

E1G, *Vog? % fg) = sum of outputs 


ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 
74AC11521N 
El rare 
7440115210 

| oceans | acre | 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


ECN Number 


Preliminary Specification 


8-Bit Identity Comparator : ~ J4AC/ACT1I1521 


PIN DESCRIPTION 


Ela eo 
2,10, 17 Pw 
6 
Yi 


Q, 0a, inputs 
Enable input (active Low) 


foe ead 
pee [Oe 
[Gnd [arms 
es ae 


LOGIC DIAGRAM 


VVVVVVVVVVVVVVVVV 
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Preliminary Specification 


8-Bit Identity Comparator 74AC/ACT11521 


RECOMMENDED OPERATING CONDITIONS 


NOTE: 
1. No electrical or switching characteristics are specified at V_. < SV. Operation between 2V and 3V is not recommended, but within that range, a device output will 
maintain @ previously established logic state. 


ABSOLUTE MAXIMUM RATINGS’ 


-0.5 to+7.0 


DEWVo¢ +08 


0.5 to Ve, 05 


1. Stresses beyond those listed may osuse permanent damage to the device. Theee are stress ratings only and functional operation of the device at these or any other 

beyond those indicated under “recommended operating conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended periods 
May affect device reliability. 

2. ‘The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


We 
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Preliminary Specification 


8-Bit Identity Comparator 


74AC/ACT 11521 


< 
z 
ae 


Bele 


eae ol a al 
One input at 3.4V, other inputs 
Titman? | wer ono est TT Ld le 


4. Not mere than one output should be tested at a time, and the duration of the teat should not exceed 10ms. 
2. ‘This is he increase in supply current for each input that is at one of the specified TTL volage levels rather than OV or V--.. 


i 
i 


NOTES: 
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Preliminary Specification 


8-Bit Identity Comparator T4AC/ACT 11521 


AC ELECTRICAL CHARACTERISTICS AT 3.3V 40.3V GND =0V:tq =; = Sn0;C, » S0pF 


SYMBOL PARAMETER 


me ioc 


vu 


4 Q, to Pat 


reea 


Waveform 1. Wavetorme Showing the inputs (P,, Q,,, B) to Output (Pat) Propegation Deleys 
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FEATURES 

¢ 8-bit transparent latch 

¢ 3-State output buffers 

+ Common 3-State Output Enable 

+ Independent register and 3-State 

buffer operation 

Output capability: +24 mA 

CMOS (AC) and TTL (ACT) voltage 

level inputs 

+ 502 Incident wave switching 

« Center-pin Vo and ground con- 
figuration 109 minimize high-speed 
switching noise 

* log category: Msi 


DESCRIPTION 


The 74AC/ACT11533 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT11533 device is an octal 
transparent latch coupled to eight 3-State 
inverting output buffers. The two sections 
of the device are controlled independently 

by Latch Enable (LE) and Output Enable 
R ) control gates. 


. 


The data on the D inputs are transterred to 
the latch outputs when the Latch Enable 
(LE) input is High. The latch remains 


PIN CONFIGURATION 


74AC/ACT11533 


Octal D-Type Transparent 
Latch (3-State), Inverting 


Product Specification 


GENERAL INFORMATION 


ares paar 
toy 24/ 
oc = 5.0V: {= IMHz; 
of Enabled 
eo 7 5.0V; { = 1MHz; 
C8 sone: Disabled 


te: 
1: Cp i used to determine the dynamic power dissipation (Prin HW): 
Py=Cpp* Voc" xf, +E (C, «Veg? ® fq) where: 
t= input frequency in MHz, C, = output load capacitance in pF, 
fp =e tency ns Yoo =m nan 
LC, xVog" * fp) = sum of outputs 


ORDER CODE 


74AC11533N 
T4ACTI1533N 


74AC11833D 
74ACT11533D 
LOGIC SYMBOL 


2 2 2 20 17 16 18 14 
oe 0, 0, 0, 0, 0, 0, D, 


d oe 
bs Bat Hi i Sa Bi Bae 


123 4 # #19 12 


5-247 ECN Number 


Product Specification 


Octal D-Type Transparent Latch (3-State), inverting 74AC/ACT 11533 


transparent to the data inputs while LE is buses, MOS memories, or MOS micro- 

High, and stores the data that is present processors. The active-Low Output 

one setup time before the High-to-Low Enable (OF) controls all sight 3-State 

enable transition. buffers independent of the iatch opera- 
tion. 


The 3-State inverting output buffers are 
designed to drive heavily loaded 3-State When OE is Low, the latched or transpar- 


PIN DESCRIPTION 


10, 11, 12 


h = High voltage level one set-up time prior to the High-to-Low E transition 
= Low vokage level steady state 

t= Low voltage tevel one set-up time prior to the High-to-Low E transition 
X = Don't care 
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ent data appears at the outputs. When 
SE Is High, the outputs are in the High- 
impedance “OFF” state, which means 
they will neither drive nor load the bus. 


Product Specification 


Octal D-Type Transparent Latch (3-State), inverting 74AC/ACT 11533 


RECOMMENDED OPERATING CONDITIONS 


ote [macys T4ACTI1833 ra 

fem, | rammweren ae moe [ae fatwa 
[Voc | DC avply whee” S| 8 sO | ss | 4s [so | ss | 
| _¥i_| input wokage a 
[Vo _| Ovtput vokage ro [| [we | ° | | Mw | ¥ | 
Input wanstion rise a 

bsaeticn fOupuerabe To {| wf oe ff 
Operating free-air teroperature zie 2. eee a eae 


NOTE: : : 
1. Noelectrical or switching characteristics ere specified at V.-. < SV. Operation between 2V and 3V le not recommended, but within that range, a device output will 
maintain a previously established logic state. ; 


ABSOLUTE MAXIMUM RATINGS’ 


evisu [PARAMETER | YesToNomows [maT [ONT | 
Veg | Bomeewietnge i SSCS~*dCC tw 
or 
we ee eS 
er ees a RE ae 
or 


OC output source or 
ee ee 
eens | 
Tera | Serage wmperare | 
nearer organi per package Above 70°C:derate lineerly by mW 

Pp 
TOT | Power dissipation per package 

Plastic surtace mount (SO) Above 70°C:derate inearly by 6mWK 


650 150 


7 
aja 


NOTES: 

1 Streeses beyond those listed may cause permanent damage to the device, These are streas ratings only and functional operation of the device at these or any other 
conditions beyond those indicated under "recommended operating condiohs” is notimplied. Exposure to absolute-meximum-rated conditions for extended periods 
may affect device reliability. 

. The input and output voltage ratings may be exceeded If the input and output current railings are observed. 


Nn 
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Product Specification 


Octal D-Type Transparent Latch (3-State), inverting . 74AC/ACT 11533 


pa eee SE 


DC ELECTRICAL CHARACTERISTICS 


Ea 
3-State output off-state| V, = V. or V_., 

| toe Sin tn 

Quiescent supply V, = Veg of GND, 

current 


NOTES: 
1. Not more than one output should be tested at a ime, and the duration of the test should not exosed 10ms. 
2. This Is the increase In supply current for each input that is at one of the specified TTL. voltage levels rather then OV oF Vn. 
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Octal D-Type Transparent Latch (3-State), Inverting : 
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- Product, Specification 


> T4ACJACTI1533. 


Signetics ACL Products Product Specification 


Octal D-Type Transparent Latch (3-State), inverting 74AC/ACT 11533 


AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V GND =0V;t, =t, = 3ns;C, = S0pF 


| Waveform 1. Waveforms Waveform 2. Waveforms Showing the 3-State Output 
: . (Q_) Propegetion Delays Enable and Disable Times 


_ Waveform 3. Waveforms Showing the Data Setup and 
Hold Times for D, input to LE input 
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Product Specification 


Octal D-Type Transparent Latch (3-State), inverting 74AC/ACT11533 


AC WAVEFORMS AC : V,, = 50% Voc, Vg, # GND 10 Vo. ACT: Vyy = 1.5V, Vy, = GND to 3.0V (Continued) 


Waveform 4. Waveforms Showing the Latch Enable input (LE) Pulee Width and the Latch Enable 
input to Output (Gi) Propagation Deleys 
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FEATURES 
3-State output buffers 
Common 3-State Output Enable 


+ Independent register and 3-State 
buffer operation 


« Output capability: +24 mA .. 

CMOS (AC) and TTL (ACT) voltage 

level inputs: 7. : : 

S02 Incident wave switching 

+ Center-pin V,,.. and ground con- 
figuration to minimize high-speed 
switching nolee 

. loc category: MS! 

DESCRIPTION 


The 74AC/ACT1 1534 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced: TTL families. 


The 74AC/ACT11534 device is an 8-bit, 
edge-triggered register coupled to eight 3- 
State, inverting output buffers. The two 
sections of the device are controlled inde- 
pendently by Clock (CP) and Output 
Enable (OE) control gates. The register is 
fully edge-triggered. Once the set-up 
requirements are met, wheri the Clock 
Pulse (CP) rises the state of each D input 
is transferred to the corresponding flip- 
flop’s © output. 


. 


PIN CONFIGURATION 


T4AG/ACT11534 _ 
Octal D-Type Flip-Flop; 
Positive-Edge Trigger (3-State), 


Inverting. 
Product Specitication 
GENERAL INFORMATION 


CONDONE 
$s iL Rs . 
temveranaey [ac | act] 
te a/ delay : ; 
SMEs eel Ea 
; Voc = 5.0V; f= IMHz; 
[eftsoor:emee | | 9 
V, 


‘ce = 5.0V; f = IMHz; 
C, = 50pF; Disabled 


f, = input frequency in MHz, C, = output load capacitance in pF, 
fo = output frequency in MHz, Vo- = supply voltage in V, 
E(C, * Vo? * fg) = sum of outputs 


ORDERING INFORMATION 


22 2 tt OB IY 16 48 16 


D, ©, D, D, D, B,D, b, 
o 


12 38 4 8 18 19 12 


5-254 ECN Number 


Product Specification 


Octal D-Type Flip-Flop; Positive-Edge Trigger _  -JAAC/ACT11534 
(3-State), inverting a 


The 3-State output buffers are designed When OE is Low, the stored data appears 
to drive heavily loaded 3-State buses, at the outputs. When OE Is High, the out- 
MOS memories, or MOS microproces- puts afe in the High-impedance “OFF” 
sors. The active-Low Output Enable (OE) state, which means they will nelther drive 
controls all eight 3-State inverting buffers nor load the bus. 

independent of the latch operation. 


PIN DESCRIPTION 

[pm numeen | svwsoi | ___AMEANDRUNGTION 

2 
17, 16, 18, 14 


1, 2,3, 4,9, 
Leis | oe | one 
a 
<—m 


Ha High voltage level steady state 

h = High voltage level one set-up time prior to the Low-t0-High clock wansition 
L = Low voltage tevel eteady state 

| = Low voltage level one set-up time prior to the Low-to-High clock transition 
X = Don't care 
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Product Specification 


Octal D-Type Flip-Flop: Positive-Edge Tigger® = _agacyacty1534 
(3-State), inverting | 4A 


RECOMMENDED OPERATING CONDITIONS 


NOTE: : 
1. (No electrical or switching characteristics are specified at Von < BV. Operation between 2V and SV Is not recommended, but within that range, a device output will 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS’ 


[PARAMETER ——_—‘[__—_—‘TEAT GONOMTON@ 


Vi. | DC input vonage 05 WV, 40.5 


Vv, <0 
DC output diode current” 2 
Vo> Voc 
DC output source or 
blo sink current per output pin Vo =O Veg 
‘ec 


or 
Power dissipation per package 
Plastic DIP’ Above 70°C:derate linearty by BmW/K 
Power dissipation per package — se 
ncaa 


NOTES: 7 ; 

1. Stresses beyond those listed may case permanent darnage 10 the device. These are stress ratings only and functional operation of the device at these or any other 
conditions beyand those indicated under “recommended operating conditions’ is notimplied. Exposure to absolute-maximum-rated conditions for extended periods 
may affect device reliability. 


2. The input and output voltage ratings may be exteeded if the input and output current ratings are observed. 


8 
z 
4 
i 


0.5 to Veg 10.5 
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Product Specification 


Octal D-Type Flip-Flop; Positive-Edge Trigger JAACJACT11834 
(3-State), Inverting 


OC ELECTRICAL CHARACTERISTICS 


| 74acis6s¢ 
[atin | mex | atin | Mex | win | ex | Min | Max 
ee psofaw[ feo? TT tT 
Vix | input voltage pas {ass[ [assy feo] j2o] 
pss[ees[ [ses{ [eo] [20] | 
es fae [oso] fool] 
input voltage . Cee 
[ss{ [ves] [ves] fos] | 08 | 
jsofae| feet fT tT yt ft 
lon soa [45 [4a [aa] Laat [eal 
se ps5 Oey | 
output voltage (ec eed 
fours EL et 
pss [aoa] [eet [4ee] 
one vemay [est | [sas] TT fees 
(sof fort fort fT ft 
TO Sco NR kd OL 
ee ‘ [est fery fer fer for 
output voltage jC Nasco I 2) 
foo fa 
ia 
Hg = Tema! | 55 | 
[awe foe 
pe ee pete 1 
ae 
current 
[ace [Harmer [etreoon fs] || 
TTL inputs High” “at Vo, or GND 


NOTES: : 
1. Not more then one output should be tested at a time, and the duration of the test should not exosed 10ms. 
2. This is the increase in supply current for eech input thai is at one of the specified TTL voltage levels rather than OV or Vi... 
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Product Specification 


Octal D-Type Flip-Flop; Positive-Edge Trigger 


(3-State), inverting 74AC/ACT 11534 


AC ELECTRICAL CHARACTERISTICS AT 2.3V £0.3V GNO = 0V; tp = 1, = 3na;C, = SOpF 


~_ 


aT a 
ee 
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Product Specification 


Octal D-Type Flip-Flop; Positive-Edge Trigger _. ye 
(3-State), Inverting 74AC/ACT11534 


| AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GNO = OV; t, =t, = 3ns;C, = SOpF 


AG WAVEFORMS AC: Vu= 80% Vor: Var = GND © Voc ACTEM, a 18V, Vay = GND to 3.0V 


Maver a: dette Tern at Waveform 2. Waveforms Showing the Data Set-up and 
Enable and Dieabie Tunes 7 Held Times for D, Input to CP input, 


Waveform 3. vesiialaiens Gudietiig toe Olnbh tigua (GP) Sule din 
: t@ Output (B) Propagation Delays 
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Signetics 74AC/ACT11640 | 
Octal Transceiver w/Direction 
Pin; 3-State; INV 


Product Specification 


FEATURES GENERAL INFORMATION 

+ Octal bidirectional bus interface 

3-State buffers 

« inverting version of ‘245 

¢ Output capability: +24 mA 

+ CMOS (AC) and TTL (ACT) voltage 
fevel inputs 

« 50Q incident wave switching. 

° Center-pin Vo cna ground con- 


' CONDITIONS TYPICAL 


=o anal Tyszcianneov [ACT ACT | 

: 

AEs ch eee 

Cel pore a lee 
‘iow | [| 


figuration to minimize high-speed 
switching nolse 
. n Jedec JC40.2 : 
iaciia alae [ESSE [mm [or 
DESCRIPTION 


The 74AC/ACT11640 high-performance 


Maximum input rise or - 
Sse [le 
CMOS devices combine very high speed 


and high output drive comparable to the ig rs pp it used © determine the dynamic power desipaticn (Pr, in pW) 
most advanced TTL families. Py *Cpn * Voc" f+ Z(G, x Voc" x fo) where: 

The 74AC/ACT11640 device is an octal | slop requencyn Miz, mount load capectance in:prs* 
transceiver featuring inverting 3-State bus hee ee Oe Vog * supply voltage in V, 
compatible outputs in both:send and re- Z(G, * Veg? x fo) © sum of outputs 


ceive directions. The contro! function 
implementation minimizes externaitiming ‘ORDERING INFORMATION 


requirements. The device features an TEMPERATURE RANGE 
Output Enable (OE) inputforeasy cascad- plastic DIP "~ 74AG11640N 
ing and a Direction (DIR) input for direction 74ACT11640N 
74AC11640D 
74ACT11640D 


control, 


PIN CONFIGURATION 


Product Specification 


Octal Transceiver w/Direction Pin; 3-State: INV T4AC/ACT 11640 


PIN DESCRIPTION 


evasoL 
ae 


1, 2, 3, 4,9, 
23, 22, 21, 20, 
| 18 | Output onatie 


NOTE: 

1. No electrical or switching characteristias are specified at V... < 3V. Operation between 2V and SV Is not recommended, but within that range, a device output will 
maintain a previously established logic state. 

ABSOLUTE MAXIMUM RATINGS’ 


fevupo: [PARAMETER =< ——vesT Cowmmonm [aN | wT] 
LC 


es a ae 

ans Pe ae 

age meneame se | | 
Power dissipation per package 

esas [eneemmevwenm | ow 

NOTES: 


1. Stresses beyond those listed may cause permanent damage to the device. Theee are tress ratings only and functional operation of the device ai these or any other 
conditions beyond those indicased under “recommended operating condisone” is not implied. Exposure tp absolute-maxtimum-rased conditions for extended periods 
may atiect device reliability. 

2. The input and output voltage ratings may be exceeded if the input end output current ratings are observed. 
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Product Specification 


Octal Transceiver w/Direction Pin; 3-State; INV 74AC/ACT 11640 


DC ELECTRICAL CHARACTERISTICS 


| _maacrreao | 7aacixe0o__| 

sa snare | rn ee ee a Oe 

| [mn | tax | ain | ax | atin | stax | atin | ex 

ee iN Eo) ae ae 

Vix | input vottage RUE el ee eee 
Low-level 

i.e aS 


lou® 
aes ie ee 
rss [ase] [es] [emp [aay | 
lign= ema” [ss] | faesy | | ~~«ieesy 


Low-level Ve 


3-State output off-state «V, or V, 
| toe | carne no setae Ya al fel 
Pe fem [unger Tes] fool [ey [ol fol a 
Supply current, One input at 3.4V, other inputs 
TTL inputs High” at Veg or GND 
NOTES: 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms. 
2. ‘This is the Increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or Vi. 
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Product Specification 


Octal Transceiver w/Direction Pin; 3-State:; INV 74AC/ACT 11640 


AC ELECTRICAL CHARACTERISTICS AT 3.3V 40.3V GND =0V; tp = tp = ane; C, = SOpF 


—— | a 
fame Sm ae | i ese 


Pi A, 0B,,B, WA, 
Output enable time 
D7 to High and Low level 


Waveform t. Waveforms Showing the Input to Output Wavelorm 2. Waveforms Showing the 3-State Output 


Propagation Delays Enable and Disable Times 
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FEATURES 

+ Output capability: +24 mA 

+ CMOS (AC) and TTL (ACT) voltage 
level inputs 
+ 502 incident wave switching 

+ Center-pin V.,. and ground con- 
figuration to Ssinimize high-speed 
switching noise 


° Pe) category: SSI 


DESCRIPTION 


The 74AC/ACT11810 high-performance 
CMOS devices combine very high speed 
and high output drive comparable to the 
most advanced TTL families. 


The 74AC/ACT1 1810 provides four sepa- 
rate 2-input exclusive-NOR gate func- 
tions. 


PIN CONFIGURATION 


Deoamber 13, 1988 


74AC/ACT11810 
Quad 2-Inout Exclusive-NOR 
Gate 


Preliminary Specification 


GENERAL INFORMATION 


CONDITIONS 


lc oa 1228; GND =0¥ fer 


= acres [as foe || 


Note: 
1. Coan ee ee in pW): 


Py = Con Veg" xh +E (0, x Veg? x fy) where: 
f, 1 input requency in MHz, C, = output load capacitance in pF, 
to = Dee ene NEN: Veg = supply voltage in V, 
L(G, x Veo? x fp) = sum of outputs 


‘ORDERING INFORMATION 


| PACKAGES TEMPERATURE RANGE ORDER CODE 
16-pin plastic DIP 74AC11810N 
sais 
16-pin plastic SO 74AC118100 
(eoneeas | memes | axcritoo0 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/NEC) 


ECN Number. 


Preliminary Specification 


Quad 2-Input Exclusive-NOR Gate 74AC/ACT11810 


PIN DESCRIPTION 


[PaNUnRER [avumol [AME AND FUNCTION 
[aie | tAaa [Omi 

SA, 
eS 
[eee 


Yee 


NOTE: 
1, No eleczical or switching characteristics are specified at V.,. < SV. Operation between 2V and 3V is not recommended, but within that range, a device output will 
maintain a previously established logic state. 


ABSOLUTE MAXIMUM RATINGS’ 


avast | 
DE woah vtage 


3 
i 
¢ 


DC output 


sncaometpwraayn | YoreeYen |e 


Pe a eet 
i Se eee ee 


‘sta Storage temperature 


vn 
Power dissipation per package 

Cor |e fied diel ices Oca Oe 
ey Power dissipation per package 

rocemenmig™ [awrewmevweme| oe | ot 

NOTES: 


oi Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other 
Conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-meximum-rated conditions for extended periods 
may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Preliminary Specification 


Quad 2-Input Exclusive-NOR Gate 74AC/ACT11810 


DC ELECTRICAL CHARACTERISTICS 


fei nl] ENE Se ee 
Quiescen Y #V, 

eel fol el ol fol = | 
Supply current, One input at 3.4V, other inputs 

| tec |ritipontint [evacwrano ss] || || fee] [so] me | 


1. Not more than one output should be tested at a time, and the duration of the teat should not exceed 10ms. 
2. ‘This Is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or Vn. 
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Preliminary Specification 


Quad 2-Input Exclusive-NOR Gate . 74AC/ACT11810 


AC ELECTRICAL CHARACTERISTICS AT 3.3V 40.3V GND =0V:t, «1, = ns; C, = S0pF 


ae Real 
reid Fpegnion, delay 7: se 8. Se : 
“nA, nB to n¥ 6.7 74 


AC ELECTRICAL CHARACTERISTICS AT 5.0V 40. sv GND = OV; tp @ te = 3ns;C, = SOpF 


SYMBOL PARAMETER 


tory ge re delay — 7 
tore nA, nB to nY 6.2 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND = OV; t, =t, = 3n8;C, = 50pF 


—_ 
i a see 


i cay pet delay 72 
a a 


AC WAVEFORMS AC :V,, = 50% Voc. Vp, = GND fo Vag: ACT: Vyy = 1.5V, Vp, = GND to 3.0V 


Waveform 1. Waveforme Showing the input (nA, nB) to Output 
(n¥) Propagation Delays 
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74AC/ACT1 1898 


10-Bit Serlal-In Parallel-Out Shift 
Register 


Preiiminary Specitication 


FEATURES GENERAL INFORMATION 


eee omen |e 
. Fully buffered clock and date inputs Tye2s°COND=ov | AC | ACT | 
Rajon” |e? | SESS cee [|e 
oe [Retecteren’ [Sie [ww | | 
capacitance per gate’ | C, = SOpF 


* Typical shift frequency of 100MHz 
« Asynchronous master reset 
+ Output capability: +24mA: 
. Per Jedec JC40.2 
tone — ele elm 
coal roe RE 
Pw [Sees [anita [ol = [ie 


+ CMOS (AC) and TTL (ACT) voltage 
inpute 
a Cp i used i dnerming fe dynamic power ipaton (Pinu: 


level 
* 502 Incident wave switching 
« Center-pin V,.. and ground configu- 

ration to minimize high-speed 

switching noise 
en Py = Cen Veg" xt,+Z(C, * Voge" x fp) where: 
The 74AC/ACT11898 high-performance 1, = input frequency in MHz, C, = output load capacitance in pF, 
CMOS devices combine very high speed : = ouput requency in Miz, Vass = supply voltage in V, 
Ne eeti came | A tinij-emctere 

ORDERING INFORMATION 


PusalstOut Shit Regier le an edge, |_ROAGES | TEMPERATURE RANGE [ORDER CODE | 
. plastic DIP 74AC11898N 

ss =| | ss 
744C 118980 


entry and an output from each of the 10 
stages. Data is entered serially through 
one of two inputs (A + B); either input can 
be used as an active-High enabie for data 
entry through the other input. Otherwise 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEENEC) 


December 13, 1968 


Praiiminory Specification 


10-Bit Serial-tn Parallel-Out Shift Register 


74AC/ACT 11898 


both inputs must be connected to the Data shifts one place to the right on each: 

input dataor an unused input mustbetied Low-to-High transition of the Clock (CP) 

High. input and enters the logical AND of the © 
two inputs (A °.B) that existed one setup 
time before the rising clock edge into Q,. 


PIN DESCRIPTION 
| _13__ | _GP_| Clock input (Low-to-High, edge-tiggered) 


19, 20, 1, 2, 3, z ; ae 
fateritrse | SoG [Pombo 


rere 


L = Low vohage level ‘ 

th = High voltage level one setup dime prior ts the Low-to High clock vansiton 

| = Low voltage level one setup time prior to the Low-t0 High clock transition 

X = Don't care 

@, = State of the referenced input (or output) ane setup tme prior to the Low-to-High clock transition 
T = Low-to-High clock vanehion : 


LOGIC DIAGRAM 


Biaatiaat 


A tow levalon the Mastor:Reset (MA) 
input overrides all other inputs and clears 
the register asynchronously, forcing ail 
outputs Low. 
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Preliminary Specification 


10-Bit Serial-In Parallel-Out Shift Register. TAAC/ACT 11898 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL | - PARAMETER - 


De mn tage mi 


Input voltage. 


HE 
i 
if 


Operating free-air temperature 


Ty 

NOTE: ‘ 

1 No electrical or switching characteristica are specified at V.- < 3V. Operation between 2V and 3V is not recommended, but within that range, # device output will 
maintain a previously established logic state. a 


ABSOLUTE MAXIMUM RATINGS’ 


‘i 


0.5 to+7.0 


0.510 Vo, 10.5 


OC output source or 


fl: 
8 
AE 

| 


65 to 150 


Piome.con ama tse Above 70°C:derate linearly by BmW/K pow | 
Power dissipation: per package : ; 
a Co 


NOTES: ee 

1. Stresses beyond those listed may cause permanent damage w the device. These sre stress ratings only and functional operation of the device at these or any other 
Conditions beyond those indicated under “recommendad operating conditions” is natimplied. Exposure to absolute-maximum-rated conditions for extended periods 
may affect device reliability, 

2. ‘The input and output voltage radings may be exceeded if the input and output current raings are observed. 
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10-Bit Serial-in Parallel-Out Shift Register 74AC/ACT 11898 


DC ELECTRICAL CHARACTERISTICS 


Vv, = 
High-level Vy 
output voltage or 


Vv Low-level 
OL | output voltage 


anes [eer bal Ce 


NOTES: 
14. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms. 


2. This is the increase in supply current for each input that is at one of the epecified TTL vokage levels rather than OV or Von. 
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10-Bit Serial-In Parallel-Out Shift Register 74AC/ACT11898 
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10-Bit Serial-In Parallel-Out Shift Register 74AC/ACT 11898 


AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V GND <0V;t,=t, = 3ns;C, = S0pF 


WR 0 a, 
Setup time, High or Low 
A, Bto CP 


Hold time, High or Low 
A, B to CP 


Recovery time 
WR to cP 


Waveform 2. Waveforms Showing the Master Reset (TIF) Putse Width, the Master Reset to Output (Q ») Propagation 
Delays, and the Master Reset to Clock (CP) Recovery Time 
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10-Bit Serial-In Paralle!-Out Shift Register 74AC/ACT11898 


AC WAVEFORMS AC: V,, =50%V foo: Vig = GND to Veg. AC GND to 3.0V (Continued) 


— = 
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ELECTROSTATIC CHARGES 
Electrostatic charges can be stored in 
many things; for example, man-made 
fiber clothing, moving machinery, objects 
with air blowing across them, plastic stor- 
age bins, sheets of paper stored in plastic 
envelopes, paper from electrostatic copy- 
ing machines, and people. The charges 
are caused by friction between two sur- 
faces, at least one of which is non-con- 
ductive. The magnitude and polarity of 
the charges depends on the different af- 
finities for electrons of the two materials 
rubbing together, the friction force and the 
humidity of the surrounding air. 


2. Resistor (S00kQ +10%, 0.5) 
3. lonizer 
4. Work bench 
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Electrostatic discharge ts the transfer of 
an electrostatic charge between bodies at 
different potentials and occurs with direct 
contact or when induced by an electro- 
static field. All of our CMOS ICs are 
internally protected against electrostatic 
discharge, but they can be damaged if the 
following precautions are not taken. 


WORK STATION 

Figure 1 shows a working area suitable 
for safety handling electrostatic sensitive 
devices. it has a work bench, the surface 
of which is conductive or covered by an 
antistatic sheet. Typical resistivity for the 


rail 5. Chair 
6. Wrist strap 
7. Electrical equipment 


Figure 1. Protected Work Station 
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bench surface is 1kQ to 0.5MQ per cm”. 

The floor should also be covered with 

antistatic material. The following precau- 

tions should be observed: 

* Persons at a work-bench should be 
grounded via a wrist strap and a 
resistor. 

* All electrical equipment should be 
connected to the mains via a 
ground-leakage switch and the 
equipment cases should be 
grounded. 

« Relative humidity should be main- 
tained between 50% and 65%. 

« Anionizer should be used to 
neutralize objects with immobile 
static charges. 


8. Conductive surface/antistatic sheet 


se 
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RECEIPT AND STORAGE 

CMOS ICs are packed for dispatch in 
antistatic/conductive boxes, rails or blis- 
ter tape. The fact that the ICs are sensi- 
tive to electrostatic discharge is shown by 
warning labels on both primary and sec- 
ondary packing. 


The ICs should be kept in their original 
packing while in storage. if a bulk con- 
tainer is partially unpacked, the tasks 
should be performed at a protected work 
station. Any CMOS ICs that are tempo- 
rarily stored should be packed in conduc- 
tive or antistatic packing or carriers. 


ASSEMBLY 
CMOS ICs must be removed from their 
Protective packing with grounded compo- 
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nent-pincers or short-circuit clips. Short- 
Circuit clips must remain in place during, 
mounting, soldering and cleansing/drying 
Processes. Do not remove more [Cs from 
the storage packing than are needed at 
any one time. Production/assembly 
documents should state that the product 
contains electrostatic sensitive devices 
and that special precautions need to be 
taken. 


During assembly, ensure that the CMOS 
ICs are the last of the components to be 
mounted and that this is done at a pro- 
tected work station. 


All tools used during assembly, including 
soldering tools and solder baths, must be 
grounded. All hand-tools should be of 
conductive. or antistatic material and, 
where possible, not insulated. 


Measuring and testing of completed cir- 
Cuit boards must be done at a protected 
work station. Place the soldered side of 
the circuit board on conductive or antis- 
tatic foam and remove the short-circuit 
Clips. Remove the circuit board from the 
foam, holding the board only at the edges. 
Make sure the circuit board does not 
touch the conductive surface of the work 
bench. After testing, replace the circuit 
board on the conductive foam to await 
packing. 


Handle assembled circuit boards contain- 
ing CMOS ICs in the same way as un- 
mounted CMOS ICs. They should also 
carry warning labels and be packed in 
conductive or antistatic packing. 


INTRODUCTION 

The purpose of this paper is. to define what 
Simultaneous Switching Evaluation (SSE) is, 
why it is tested, and how it is tested for the 
Advanced CMOS Logic (ACL) family of inte- 
grated circuits. 


WHY SHOULD SSE BE 
PERFORMED 

The purpose of SSE is to evaluate what effect 
switching more than one output simuita- 
neously has on the performance of the circuit. 
SSE becomes important in any high-perfor- 
mance line of circuits because the propaga- 
tion delays and output edge rates are very 
fast. 


Fast edge rates can team up with parasitic 
inductances to produce unwanted side of- 
fects such as output disturbances and/or 
performance degradations. Output distur- 
bances can manifest themselves in the form 
of glitches or bumps from solid low levels 
near or above the low threshold of a subse- 
quent device, or from solid highs down near 
or below the high threshold of a subsequent 
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device. Degradations take the form of slowed 
propagation delays, abnormally slow or dis- 
torted output edges, or lost data in devices 
containing memory. Any and all of these 
unwanted side effects will cause a system to 
disturbances especially can be the cause of a 
muttitude of system performance abnormali- 
ties. 

Since ACL is considered to be a high-perfor- 
mance family of circuits, SSE is necessary in 
order to insure that the circuits will perform as 
specified under any switching condition. To 
guarantee that ACL will perform satisfactorily 
under multiple output switching conditions, 
comprehensive SSE is performed prior to 
product release. Tests are done to evaluate 
the magnitude of output disturbances, the 
integrity of stored data, and the propagation 
delays and output transition times under con- 
ditions of multiple outputs switching. 


Each of these evaluations will now be ex- 
plained and a very general procedure for 
measuring each will be given. For a specific 
step-by-step procedure for measuring each, 


including fixturing and equipment require- 
ments, refer to Appendix 1. 


OUTPUT DISTURBANCE TESTS 
The purpose of these tests is to determine 
the magnitude of disturbances on the High 
and Low level of the outputs when multiple 
outputs are switching. The terms Vony and 
Voyp are used to describe the level of these 
disturbances. Voxy refers to the minimum 
‘valley’ High level output voltage and Voip 
refers to the maximum ‘peak’ Low level 
output voltage. Figure 1 shows a typical 
example of what the output disturbances look 
like and also defines the points where Voip 
and Voxy are measured. 


For circuits with a single output or a single 
complementary output, the circuit is set up so 
that the pin under test is switching and the 
disturbance levels are then measured at the 
points on the waveform as shown in Figure 1. 
For all other circuits, the circuit is set up so 
that the pin under test is not switching while 
the other outputs are switching and the distur- 
bance levels are then measured as shown in 
Figure 1. 


Vou 


Vou 


OUTPUT UNDER TEST =e fmm Vo 
Vouv 


Vour 


vo Vou 


Voup AND Vopry FOR CIRCUITS WITH 


SINGLE OR COMPLEMENTARY OUTPUTS 
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Output High Disturbance 

For circuits with a single output or a single 
complimentary output, set the input condi- 
tions so the output(s) under test is switching. 
For ail other circuits, set the input conditions 
80 the output under test is High with as many 
other outputs as possible switching. 


Examine the waveform and record the level 
of Vony with respect to Vcc as defined by 
Figure 1. 


Output Low Disturbance 

For circuits with a single output or a single 
complimentary output, set the input condi- 
tions so the output under test is Switching. 
For all other circuits, set the input conditions 
So the output under test-is Low with as many 
other outputs as possible switching. 
Examine the waveform and record the level 
of Voip with respect to Ground as defined by 
Figure 1. 


STORED DATA INTEGRITY 
The purpose of this test is to determine what 
effect, if any, switching multiple outputs simul- 
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taneously has on integrity of data Storage for 
Circuits with internal storage elements. This 
test is necessary to insure that the contents 
of internal storage elements are never cor- 
tupted by voltage transients which appear not 
only on outputs, but also on internal chip 
Supply lines. To perform this test: 

~ Store a logic 1 in an internal storage 


Switch ail remaining outputs or, if possible, 
all outputs. 

~\Discontinue switching and set input condi- 
tions so that the contents of the internal 
storage elements.can be observed. 

- Verity that the internal storage element has 
not changed state. 

- Store a logic 0 in an internal storage 
élement and repeat the previous three 
steps. 


\ element. 


SIMULTANEOUS SWITCHING 
INFLUENCE ON AC 
PARAMETERS 7" 

The purpose of these tests is to determine 
what effect switching multiple outputs simul- 
taneously has on the propagation delays and 
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output transition times of a circuit. This test is 
necessary to insure that the propagation 
delays and output transition times are not 
significantly degraded by switching multiple 
outputs simultaneously. To perform these 
tests: 
~ Set the input conditions so that the output 
under test will be switching in the manner 
required for measurement of the desired 
Propagation delay or output transit on time. 
- Switch as many other outputs as possible. 
~- Measure the propagation delay or output 
transition time on the output under test 
using any accurate method. 


SUMMARY 

The user of ACL circuits should be aware of 
any potential disturbances or performance 
degradations that can occur under conditions 
Of multiple output switching and should un- 
derstand the terms used to describe and 
measure these. This paper is an attempt to 
standardize a procedure to which all ACL 
Circuits should be subjected. This method, 
when followed, will give a user a clear indica- 
tion of. actual device performance. 
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APPENDIX 1 
A Step-by-Step Procedure for Evaluating SSE 
in the Laboratory - . 


1.0 PURPOSE AND SCOPE OF 
DOCUMENT 


1.1, Introduction ; 

This document gives the steps and proce- 
dures needed for completing SSE for ACL 
devices. Testing is done to determine the 
effects that switching more than one output 
simultaneously has on. output disturbances, 
stored data integrity, propagation delays, and 
output transition times. ~~ 


2.0 EQUIPMENT 
REQUIREMENTS 


2.1 Hardware 


Bench Controller 
Programmable Oscilloscope 
Programmable Pulse Generator 
Temperature Controller 

Power Supply Programmer 
Test Fixture 


Plotter 

Printer 

Dice System (An optional data 
generator/analyzer) 


3.0 TEST PROCEDURES FOR 
TESTS REQUIRING PLOTS 


3.1 General 

3.1.1 When applicable, plots should be taken 
on at least one part and data values 
should be taken on three parts. The 
one part used for plots should have 
typical characteristics for the sample as 
a whole. 


3.1.2 The test fixture will be the same one 
used for standard AC testing. This is a 
high-frequency PC board fixture featur- 
ing adequate grounding and Vcc de- 
coupling as well as 5022 micro strip line 
for all signal paths and close proximity 
loading. The test fixture should have 
Vcc decoupling of at least 100yF, 
0.1pnF, 0.01uF, and 100pF. For a com- 
plete discussion of fixturing require- 
ments including grounding, bypassing, 
and general high-frequency testing re- 
quirements refer to the Application 
Note entitled Testing and Specifying 
ACL Logic.” 
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HP9836C or equivalent 
TEK7854 or equivalent 
HP8161A or EH2000 
TP412 or equivaient 
(CS4871 or equivalent 
Acceptable high frequency 
PC board fixture 
HP7475A or equivalent 
HP2673A or equivalent 
HP8180A, HP8182A, and 
HP15414A 


3.1.3 Pulse Generator Setup 


For 74AC11XXX Vin = (0.8 Voc), 
Vit = (0.2 Voc) 
For 74ACT11XXX Vin = 1.5V, 
Vir = 0.5V 
ta/te = 3.0ns (10 to 90%) 
f = 5MHz 
Duty Cycle = 50% 


The input signal should be terminated 
with 50Q and then branched out equai- 
Jy to al) inputs needing the input signal. 
('Simultaneous"” is defined as the input 
pin's Simultaneous Logic of the device 
seeing a given signal at the same 
moment in time.) Line lengths from the 
termination to the device pin should be 
kept as short as possible. The dice 
system can be used if more flexibility of 
input programming is necessary. ff the 
dice system is used, interchannel delay 
between the various channels must be 
Nutled out at the pins of the device. If a 
gang-type configuration is used to tie 
the input signal to more than one input, 
input edge rates should be as close as 
possible to the 3.0ns times. 
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3.1.4 All outputs should be loaded with the 
standard 50pF, 5002 AC load. 


3.1.5 The output to be evaluated should be 
the one farthest away from the Voc 
pins. If there are two equidistant out- 
puts, record. data on both outputs and 
plot only the worst-case output. Also, if 
more than one mode/path exists, all 
should be checked, but only the worst 
case tested. 


3.2 Output High Disturbance 

Measure the Vony level on an output held 

High during simultaneous switching. 

3.2.1 Voc = -5.5V, Temp. = 55°C and 
Voc = 5.0V, Temp. = 25°C 

3.2.2 Number of devices = 3. Plots should be 
taken on one part. 

3.2.3 input conditions should be set so that 
the output under test is High. 


3.2.4 Switch the remaining outputs simulta- 
neously from Low to High and record 
Vouv. 

3.2.5 Plot waveforms of e switching input, the 
High output, and a switching output. 


Simultaneous Switching Evaluation 


of Advanced CMOS Logic 
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3.2.6 Repeat steps 3.2.4 through 3.2.5 for 
the following other transitions: 


High to Low 

3-State to Low (if possible) 

Low to 3-State (If possible) 

High to 3-State (If possible) 

3-State to High (If possible) 
3.3 Output Low Disturbance 

Testing 


Measure the Vop level on an output held 
Low during simultaneous switching. 
3.3.1 Veo = 5.5V, Temp. =-55°C and 
Voc = 5.0V, Temp. = 25°C 
3.3.2 Number of devices = 3. Plots should be 
taken on one part. 


3.3.3 Input conditions should be set so that 
the output under test is Low. 

3.3.4 Switch the remaining outputs simulta- 
neously from High to Low and record 
Voip. 

3.3.5 Plot waveforms of a switching input, the 
Low output, and a switching output. 


3.3.6 Repeat steps 3.3.4 through 3.3.6 for 
the following other transitons 


Low to High 

3-State to Low (If possible) 
Low to 3-State (If possible) 
High to 3-State (If possible) 
3-State to High (If possible) 


3.4 Stored Data Integrity 
For devices with internal storage elements, 
perform tests to insure that internal storage 
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elements aren't corrupted by simultaneous 
switching of outputs. 
3.4.1 Veg = 5.5V, Temp. =-55°C and 

Voc = 5.0V, Temp. = 25°C 


3.4.2 Number of devices = 3. 


3.4.3 Store data (both High and Low) in an 
internal storage element. This can be 
the same element of the output tested 
in 3.2 and 3.3. 


3.4.4 Switch the remaining outputs simulta- 
neously as was done in 3.2 and 3.3 
(including 3-States if possible). Check 
to see that data is not corrupted with 
any of the switching. 

3.4.5 When possible, the dice system should 
be utilized to functionally check out 
various combinations of switching with 
respect to the above procedures. 

3.5 Input Waveform Phase 
Effects 

Check phase effects and measure the delay 

Offset that causes the largest magnitude of 

output disturbances (when possible). 


3.5.1 Vog = 5.5V 
3.5.2 Temp. = 25°C and’ -§5°C 


3.5.3 Number of devices = 3. Plots should be 
taken on one part. 


3.5.4 Testing is completed by switching half 
of the outputs 180° out-of-phase from 
the other half of the outputs. 


3.5.5 Adjust the delay on half of the outputs 
(with respect to the other half) until the 
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worst-case output disturbance is ob- 
tained. 

3.5.6 Record the edge offset and disturbance 
magnitudes for three parts. 

3.5.7 Plot waveforms (one part) of a switch- 
ing input from one half and another 
trom the other half with outputs from 
both halves. 

3.5.8 Repeat steps 3.5.5 through 3.5.7 for in- 
phase effects as well. 


4.0 TEST PROCEDURES FOR 
tpp VS SIMULTANEOUS 
SWITCHING 


4.1 General 

Measure propagation delays and output tran- 
sition times under conditions of muttiple out- 
Puts switching. 

4.1.1 Number of devices = 3 

4.1.2 Voc = 5.0V, Temp. = 25°C 

4.1.3 Number of outputs tested = 1 


4.1.4 Number of outputs switching = 1 to N 
(when possible) 


4.1.5 The test output should be tested for all 
Possible propagation delays (tei, tpy., 
‘pz. terz, tpLH, and tpyz) and also 
transition times (ttth and tthi) for all 
conditions of outputs simultaneously 
switching (1 to n). 


4.1.6 All tests should be made with other 
outputs switching in-phase and then 
out-of-phase, 


INTRODUCTION 
The‘ Signetics Standard Products Division 


(SPD) operates a Characterization Laboratory: 


in Orem, Utah. This Lab maintains the capa- 
bility of testing the 11. logic product families 
the Division supports. These include: AuTTL- 
74XXX, Schottky-74SXXX, Low-Power 
Schattky-74LSXXX, .FAST-74FXXX, ALS- 
74ALSXXX, High-Speed CMOS-74HCXXX, 
High-Speed CMOS/TTL-74HCTXXX, Ad- 
vanced CMOS/TTL (ACL)-74ACT11XXX, Ad- 
vanced-CMOS (ACL)-74AC11XXX, and both 
10K grid 100K ECL. 


Due :to the great diversity of product families 
and the different testing requirements and 
complexity of the product types of each 
family, Signetics SPD Characterization has 
designed and built a bench test AC fixture 
that is specifically designed to address to only 
the High-speed logic families. It has the 
advantages of being very versatile, has high 
bandwidth capability (> 750MHz), is ‘502. 
system compatible, and is manually program- 
mable for the input static voltages. This 


provides the ability to have one fixture that ° 


addresses many product types across fami- 
lies. The extent of this. versatility is explained 
in the following Application Note. The families 
that this fixture is intended to support are: 
FAST, ALS, ACL, 10K ECL, and 100K ECL 
(Note: This fixture is compatible with any 
50022 pull-down foad.) 


THEORY OF OPERATION 

There are several key points in testing the 

faster edge-rate logic families. They are: 

© Very good by-passing and decoupling 
(they are different). 

© Large ground and Voc planes 

© Low-impedance signal fines (i.e., 502) 

© Signai lines that are uniform in 
impedance over frequency 

@ Signal lines must have high bandwidth 
({ > 500MHz) 

© Low-inductance paths for the DUT 
leads, including Voc and GND 

© Output AC load close to the DUT 


April 1988 


AN203 


Test Fixtures for High-Speed 


Logic 
Application Note 


a ilccicsahane Deirk Gisen. te DUT 


@ Avoidance of ground loops (espectally 
on inputs at DC levels) 


Also ‘of concern to the test engineer and the | 


manager ‘ 
© Versatility and/or ease of use (there are. 


tradeolfs) 

© Cost 

@ The number of fixtures needed to 
_ support products 


Each of these concerns have merit and must 
be understood by the user of these logic 
families if valid and correlatabie results are to 
be found. 


Vec and GND 

The secret in Voc and GND use in fixturing is 
to do the things that reduce the noise that 
can: 1) get to your part, and 2) come from 
your part. This is done by reducing the noise 
of the Voc as it arrives to. the fixture, by 
judicious-application of frequency dependant 
by-passing at the DUT Vcc pin to GND and 
reducing inductance from the Voc and GND 
pins of the DUT to the point where good 
contact of the by-passing and Voc and GND 
planes occur. All of these are techniques 
used in good RF and microwave board de- 
sign. By reducing parasitic inductances and 
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cleaning up any sources of noiée, good signal 
integrity is better maintained. 


These points are evident in the fixture 


* Signetics has designed. Part of the noise 


reduction of the power supply as tt arrives is 
done by by-passing the power supply at its 
terminals. The power is then brought to the 
fixture via banana cables, (as short as possi- 
ble), to jacks on the chassis of the foture. An 
18 gauge wire; attached to the jack, is 
wrapped through a % inch ferrite core 8 - 12 
times for decoupling of any spikes. (Details of 
the cores used are Included in the parts list.) 


This acts as a Low-pass fitter. The wire is 


then soldered to the bottom of the PC board 
onto the large Vcc plane that riarrows to.the 
Voc bus running between the pins of the 
DUT. See Figures 1 and 2 for detail. 


Triangle-shaped, the Voc plane provides a 
Low inductive path for the Voc to the DUT 
pin. See Figure 2 for the board layouts. The 
Voc’ bus from this plane travels down. be- 
tween the DUT pins to that connection. This 
is so connection to the Vcc bus is easy and 
very short. The DUT may have Voc located 
on any pin with this configuration. The pin is 
connected to the Vcc bus by soldering small 
copper braid or similar Low-inductance wire 
capable of carrying the current for the device, 
see Figure 3. 
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On the opposite side of the top layer of the 
board is a triangle-shaped <ground plane. 
Ground ‘planes are also located on the bot- 
tom layer of the board in the same places as 
the Voc and ground planes of the top layer. 
Since this fixture is laid out for 502 stripline, 
layers 2 and 3 are almost total ground plane, 
with: holes in them for feed-throughs and 
components. Also found between the signal 
lings, on the top and bottom -tayers, are 
ground plane "fingers" that are connected to 
all4 layers by plated-through holes. This 
Provides good separation of the signal fines 
resulting in lower cross-talk. 


The bottom layer ground plane consists of 
two. triangle-shaped planes connected by a 
bus stvip that runs between the DUT pins. 
This was done for 3 reasons: First, this allows 
connection of any ground pin of the DUT to 


the ground, regardiess of location; like the - 


Voce connection on the top layer. Secdnd, it 
allows the connection of the by-pass capaci- 
tors from the Voc pin to the ground with the 
shortest possible lead: length. Characteriza- 
tion uses typically 2 or 3 ceramic chip capaci- 
tors and 1 or 2 dipped tantalum capacitors 
(35V) to by-pass the Voc pin. It is important to 
keep. the dipped tantalum capacitor's leads 
as short as possible to reduce series induc- 
tance. The recommended vaives of capaci- 
tors are: 100pf, .Oluf, uf. and 10uf, We 
have found:at times, the need to adjust these 
values depending upon the product type and 
its performance. Some ndise sensitive circuits 
need mere by-passing in the lower and ex- 
treme higher values of capacitance. And 
third, the connection of the two planes elimi- 
nates possible ground loops and the feed- 
throughs create a ground mesh and give an 
excellent ground plane for the circuit. Figure 3 
ilustrates. the: by-pass connections. 
BY-PASS AND DECOUPLING 

It is important to understand the difference 
between decoupling, as with the ferrite core, 


UY Wf js 


Wh 
Yy 


and by-passing, as with capacitors. Decou- 
pling occurs as High-frequency signals are 
removed by saturation of the ferrite core. This’ 
Prevents ‘noise’ that may be on the Vco 
Power supply from getting on the Voc plane. 
The action of the by-passing capacitors is to: 
1) "pass" any non-DC signals that occur on 
the Voc (due to the part's operation) to 
ground, and 2) be able to provide the "instan- 


taneous'’ current demands of the part as it - 


switches. 


The various values of capacitors are intended 
to provide a Low-impedance path at all oper- 
ating frequencies. Since real-world capacitors 
have resonance points at a given frequency, 
depending upon their value and type of ca- 
pacitor (and actually turn inductive above the 
resonance point), using different values that 
have different resonance points allows, an 
across-frequency Low-impedance. path for 
Voc noise. 


An important point in the use of by-pass 
Capacitors is the minimization of lead length. 
Lead length represents inductance; induc- 
tance in seties with the capacitance. If it is 
too much, it can cause resonance and oscilla- 
tion problems with the part and/or power 
supplies and nullify the benefit of the capaci- 
tors. it also plays a major part in inhibiting the 
effect of the “instantaneous” current re- 
sponse needed by the part from the by-pass 
capacitors. It actually can cause the ground 
of the device to track the change in current to 
the degree of the lead inductance. The lower 
the inductance, the lower the "ground 
bounce" effect. Hence, short or no lead 
lengths on capacitors are needed to heip 
prevent the effects of ground bounce. 


SIGNAL LINES 

A signal line is defined as a tine that carries 
the input stimulus, either DC or AC, or output 
response, to or from the device. Since these 


enwine 7777 VM 


Y "wy Wp YY YW 


Figure 3. Decoupling Connections 
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signals are measured and determine the data 
which characterizes the part, it is critical that 


they are of the highest. integrity and repre- 


sent, as far as physically possible, the action 
of the part; not the nuances of the fixture. To 
achieve this, the line must not bé able to 
change the signal over the measureable fre- 
quencies of the device, nor affect the delay of 
the part. t 


The fixture as designed, has 502 signal lines 
determined by a stripline layout method. The 
502. value was selected for several reasons: 
1) the 502 value matches impedance with 
the pulse generators that are used as input 
stimulus. 2) The output loads specified for this 
fixture are either a 50082 pull-down or a 602 
pull-down (ECL), in parallel with a capacitive 
load. This allows the 502 signal line to be 
terminated into, this load for either a 10:1 or a 
1:1 match. 3) A Low-impedance line will have 
better characteristics with regards to cross- 
talk and resisting external noise. 


There are two types of signal lines on this 
fixture: input and output; both of which are 
802. transmission lines. The input line is on 


. the top side of the board and is always 


terminated in 502. It is connected to the DUT 
via a .3” jumper, Jumper #1 for input. When 
this jumper is installed, the DUT pin is avail- 
able only as an input: To allow this line to be 
used as an output, a .1” jumper, Jumper #1 
for output, is used instead of. the .3" jumper. 
This connects the DUT pin to: the AC load 
when the DUP pin is an output. See Figute 5. 


The output signal line can be dedicated two 
different ways. The first méthod, used for 
ECL, is to leave shorted the 5092 trace and 
have it run directly into the SMB connector 
into the 502 sampling system. The second 
method is to cut the trace. at the DUT pin and 
solder the 4502 chip resistor, R1, across the 
cut. This, combined with the 502. scope, then 
appears to the part as either a 5002 probe 
for the input signal or the 50082 output AC 
load for the output signal. : 


The signal lines are equal length and there- 
fore. do not introduce any extraneous delay 
from: pin to pin. We also characterized the 
impedance of the lines over frequency to 
ensure minimal distortion over the frequency 
range and any effective change in propaga- 
tion delay caused by the relationship of induc- 
tance and group delay, see Ap Note 202. 
Figure 4 illustrates the frequency response of 
the signal lines in impedance. 


This is considered to be high bandwith and 
encompasses the frequency range exhibited 
by ALS, ACL, ELC, and FAST logic families. 
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Figure 4. Signal Line Frequency Response 


LOADING 

The explanation of the two types of AC loads 
that may be used will be covered in two parts. 
First the ALS, ACL, and FAST implementation 
will be discussed, then the ECL implementa- 
tion. 


ALS. ACL, and FAST | 
The FAST, ALS, and ACL product families AC 
load is specified as a SOpF capacitor and a 
5002 resistor in parallel. This load has the 
. advantage of being adaptabie to both a High- 
impedance (A.T.E.) or a Low-impedance 
(bench) measurement environment. The 
Signetics fixture uses a Low-impedance envi- 
ronment primarily for two reasons. The first 
reason is that experience of the last 5 years 
has told us that High-impedance probes rep- 
resent a reliability concern and can introduce 
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users of these products do so as well. This 
also allows the fixture to be used for ECL 
testing since that product uses a totally 502 
environment. Figure 5 Hlustrates how this test 
fixture implements the 50pF/5002 load sche- 
matically. 

The fixture was laid out to present the foad as 
close as possibie to the device, and yet aliow 
for flexibility in deciding if a certain pin is an 
output or an input. This distance is critical due 
to its inductive effect upon ground bounce 
phenomena. It is acknowledged here that a 
fixture dedicated to a single device type 
without jumpers, and therefore placing the 
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load virtually on the pin of the device, would 
show the ground bounce phenomena for 
simultaneous switching to be less than that of 
this fixture. However, this fixture can be so 
dedicated by not using the pads as provided, 
but rather by using the ground ‘bus, like the 
by-pass capacitors used. The flexibility of this 
fixture substantially reduces the cost of fixtur- 
ing for these families. Studies on simulta- 
dramatically favorable results to previous fix- 
tures. Those studies continue. For work other 
than that of simultaneous switching, there will 
be no appreciable difference with a dedicated 
fixture. 


As illustrated in Figure 5, the load is shared 
with the 50Q. input of the measurement 
system; a 502. sampling oscilloscope. The 
4502 resistor: Ril, is soldered to the socket 
pin of the device and is in series with the 502 
input of the scope. Figure 6 illustrates this on 
the board layout of one input/output pin. This 


. allows virtually a probe tip on the device pin. 


The load capacitor: C1, is a 33pF ceramic 
chip capacitor. This is added to the measured 
value of 17pF of board capacitance, achiev- 
ing the SOpF value specified for the load. The 
distance from the pin to the capacitor is .5 
inches and is adequate for the testing of 
these product families. 


For testing 3-State parameters, the 5002 
resistor: R2, is connected to it's pull-up sup- 
ply. V; via a .3” jumper: Jumper #2. The V; 
supply is bussed to each pin and may or may 
not be connected with that jumper. See 
Figures 5 and 6. 


ECL Implementation 

When testing ECL product, the 45022 resistor: 
Ri, is not used, Rather, this point is left 
shorted together in the construction process. 
Also for ECL, the load chip capacitor: C1, the 
tri-state pull-up resistor: R2, the 502. termina- 
tor: R3, and the “output only" jumper: Jump- 
er #1, are not used. The input signal traveis 
down the input path, is jumpered using the 
“input only" (Jumper #1), goes to the de- 
vice, travels out the output path (left shorted, 
no R1), and proceeds to the scope. When the 
signal is an output, the "input only'' jumper: 
Jumper #1, is removed and a 502 termina- 
tor is connected to the SMB connector as the 
toad or the 502 input of the scope. See 
Figure 7. 
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Figure 7. ECL Configuration 
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INPUT STIMULUS AND 
MEASUREMENT 

When the input is not used for a signal input, 
the line may be switched to one of three 
voltage sources: V, 1 through V, 3, by the use 
of a DIP switch on each pin. It may also be 
left open and then the 500 pull-down resis- 
tor: R1, pulls the line to ground and can be 
used as a hard low level. See Figure 5. These 
voltage levels are brought in from extemal 
supplies through banana connectors like Voc. 
This scheme eliminates excessive cabling to 
each input to provide the static input levels 
and thereby reduces parasitic inductances 
and cross-talk. Each of the 3 busses and the 
V, bus all have places for by-pass capacitors 
in the event of noise on the static levels. 
Figure 8 illustrates the DIP switch and SMB 
connectors and how they control the input 
stimulus and output measurement. 


As stated previously, the measurements are 
made with 502 sampling systems. The con- 
nections to these systems are made via SMB 
connectors. This was chosen since it is com- 
patible with SMC; it is push-on, it is small. for 
easy configuration, and it is capable of high 
bandwidth operation. Figure 8 illustrates 
where the connections are made, where the 
pulse generators connect to the input and an 
SMB connector. Since the 4502 resistor: R1, 
is soldered directly to the pin of the device, 
the actual probe tip is at that point. See 
Figure 6. This has the advantage of eliminat- 
ing any distance from the device to the probe 
tip, thus guaranteeing accurate results. 


VERSATILITY AND COST 

At some point, there is a choice between the 
most technically attractive options and the 
cost of options. This fixture has been primarily 
designed to optimize the cost effectiveness 
of test fixturing yet yielding a technically 
sound tool. To do this, a compromise has 
been made between the ease of use and the 
versatility. 


in the construction of the fixture, a choice is 
made as to where the Voc and GND pins are 
to be located. This then dedicates this partic- 
ular fixture to part types with this Vcc and 
GND configurations. This is alos done with a 
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dedicated fixture. However, on a dedicated 
fixture, the pins are individually constructed to 
be either an input or an output, and in so 
doing, the fixture is usable for 1-to-4 devices. 
The Signetics fixture, once dedicated to a 
particular Voc and GND configuration, is built 
up to have both input and output components 
on all signal pins. The selection of which pin 
is an output or an input is made by inserting 
the appropriate jumper, See Figures 5 and 6. 
The same applies in deing tri-state testing. 
The tradeoff here is that it would probably 
take less time to setup the dedicated fixture 
than the Signetics fixture. To heip compen- 
sate for that tradeoff, we have the three Vs 
supplies that may be ewitched into any pin to 
provide input static levels and eliminate the 
need to bus input High or Low levels by 
external cabling. For the user that means the 
only connections being made to the fixture 
are: 


@ the Voc (banana jack) 

@ the (GND) (banana jack): this is the 
common ground of all input supplies. 

@ the Vs 1, Vs 2, and Vs 3 supplies 
(banana jack): these may be any 
voltage and are switchable. Signetics 
connects programmable supplies to 
these connectors. 

@ the V; supply (banana jack): this is the 
tri-state pull-up voltage and is 
permanently connected to the bus to 
each pin. ft is selectable by Jumper 
#2, see Figures 5 and 6. For FAST 
and ALS ‘products this is 7V. For ACL 
products. ttlis is Voc X 2 and it is not 
used for‘ECL applications. 

@ Input Stimulus (inside SMB connector: 
this is found on every input/output pin. 
More Soke may be used in this 


e Output Meaniseniard or Seas 
Connection (outside SMB connector. this 


is also found on every input/output pin. 
More than one pin may be used in this 
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manner. Remember, if this pin is not 
connected to a scope and is an output, 
a 50Q resistor must be connected here 
to ground to complete the 502 resistive 
load by soldering a high-quality (High- 
frequency) 5022 resistor inside a female 
SMB cable connector. See Figure 9. 


With these 6 connections, the fixture is capa- 
ble of testing the product lines as mentioned, 


The cost of this fixture ranges from 550 per 
fixture, dedicated to a 20-pin device in quanti- 
ties of 1-10, to as low as 385 per fixture of 
the same type in quantities over 100. This is 
not substantially higher than the cost of a 
dedicated fixture; which is estimated at 200 - 
500. The factor to consider would be the 
quantity of fixtures for the number of products 
to be tested. To have a dedicated fixture for 
every 2-3 product types versus a “univer- 
sal" test fixture for 20-30 product types is 
worth considering from a cost standpoint. 


included in Appendix 1 is the parts list for this 
fixture and the supplies used by Signetics. 
This in no way constitutes Signetics endorse- 
ments of these suppliers and the customer 
may select their own supplier if they so 
desire, This fixture is offerd to the public to 
duplicate and use within their own environ- 
ments. Signetics will not provide any mate- 
rials but will allow the manufacturers of the 
board and materials to build and/or supply for 
any requesting party. Pricing and availability 
are left to the vendors and Signetics has no 
control over those issues. The intent is to 
provide something for users of High-speed 
logic that has been proven and tested in a 
true High-speed use, and provide a character- 
ization of these products prior to their intro- 
duction to the market place. 
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Figure 8. DIP Switch Connections for V, 1, V, 2, Ve 3, and V; and the SMB Connectors for Input Signals and Output 
Measurement 


OFO76208 


Figure 9. 502 Load Resistors Using Output Pin SMB Cable Connectors 
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1. Printed circuit mother board 


SO and SOL #SD8512.28 

DIP #S08512.31 

Requirement: 1 per part configuration 
Supplier: Prototype and Production Circuits 


8040 South 1444 West 
West Jordan, UT 84084 


(801) 566-5431 
2. SO and SOL sockets 
# PINS PART # 
14 001-014 
16 001-016 
16L 001-116 
20 001-120 
24 001-124 
28 001-128 
SOIC through-hole socket 
Requirement: 1 per board 
Supplier: Surface Mount Devices, fnc. 
PO Box 16818 
Stamford, CT 06903 
(203) 322-8290 


3. L$G-1AG14-1 Socket Terminal Pins 


For DIP boards — number of pins equal to the part pin count times by (7) seven. 


24 X 7 = 168 


For SO and SOL boards — number of pins equal to the part pins count times by (5) five. 


24x 5 = 120 


4. Shorting Blocks (Jumpers) 


0.3 inch 8136-475G1 Requirement: 1 
0.1 inch 8136-651P2 Requirement: 1 
Supplier: Augat 
5. Chip Resistors 
502 1% CROW 1210 Requirement 1 
450Q 1% CRCW 1206 Requirement: 1 
5002 1% CACW 1206 Requirement 1 
Supplier: Dale Electronics, inc. 
2300 Riverside Blvd. 
Norfolk, Nebraska 68701 
(402) 371-0080 
6. Chip Capacitors 
Ceramic Part # 
33pF SOOR1SN330UP Requirement: 1 
15pF SO00R15N150JP4 Requirement: 1 
0.015uF 500S41W103KP4 Requirement: 1 
O.1uF 500S41W104KP4 Requirement: 1 
7. Dipped Tantalum 
Ceramic Part # 
10uF 106KO25NLF Requirement. 1 
47uF 476KO20WLG Requirement: 1 
Supplier: Mallory 
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8. Ferrite Core : 
Ta0-1 Requirement. 1 per board 
12033 Otsego Street 
North Hollywood, CA 91607 
(818) 760-4429 
9. Mounting Screw 
4-40 x Ys Phillips pan head machine screw Requirement: 16 per board. 
Supplier: Bonneville Industry Supply Co. 
45 South 1500 West 
Orem, UT 
(801) 225-7770 


10. Banana Plug Jack 

H.H. Smith Type Order # Requirement 

White 1509-101 28F1178 6/board-color your choice 
Red 1509-102 35F870 6/board-color your choice 
Black 1509-103 35F869 6/board-color your choice 
Green 1509-104 28F1179 6/board-color your choice 
Blue 1509-105 28F1180 6/board-color your choice 
Yellow 1509-107 26F1182 6/board-color your choice 


Supplier: Newark Electronics 

11. Switch 
76PSB04 4-bit side actuated piano DIP Requirement: 1 per pin 
Supplier: Grayhill Co. 


12. Connectors — Snap-on SMB 
51-051-0000-220 Straight jack receptacle Requirement: 2 per pin 


Supplier: Sealectro 
13. Mounting frame 
Signetics number CB-1.0 Requirement: 1 per test fixture 
Supplier: Electronic Chassis Corp. 
468 North 1200 West 
Lindon, UT 84062 
(801) 785-9113 


14. Hook-up wire 
No. 18/20 gauge Teflon coated — about 24 inches per test fixture. 


The following components may be needed in use of the test fixtures but are not part of the test fixtures. 


61-001-0000-89 50Q terminator plug As required or hand-built with 
502 resistor and 51-007-0000 


51-007-0000 Straight cable clamp type As required 
51-083-0000-222 “T" adaptor J-J-J As required 
51-065-0000 “T" adaptor J-P-J As required 
51-072-0000 Adaptor J-J As required 
51-073-0000 Adaptor P-P As required 
51-001-0020 Shorting plug As required 
61-002-0000-89 5022 terminator jack As required 
Supplier: Sealectro Corp 

(415) 965-1212 
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APPENDIX || — Construction Hints 


A suggested order of assembly is as follows: 


. Cut traces for 45092 resistor. (Not needed for ECL) 

. Insta SMB Connectors. Elevate base from board 0.05". 

. Install DIP Switches. Note: Numbers on switches may not correlate to Vs supply numbers. 
Instaif Augat socket pin. 

Install load/termination resistors and capacitors. 

. Strap Voc and GND pins to appropriate bus strips. 

. install bypass capacitors. 

. Clean flux off of board and 

. Check for fead to frame shorts on PLCC board. (Not discussed in App Note.) 


_ 


"Attach board to frame with Ya Phillips pan head machine screws. 
ferrite core. Leave enough wire to connect to frame and board. See Figure 1. 


23 bie 
ASNSS@eNONaoN 


®@ A 0.05" shim that fits under the SMB connector base helps elevate it during construction. 
@ Mount the SMB connector with flat side out rather that point side out. See Figure 8. 
®@ Solder Augat socket pins in with a part inserted to hold the pins steady. 


@ "Piano DIP" switches have the numbers reversed from the Board notation. Taping a new number on the board designations will 
help match the switches. 


® Hint for. solder chip components: apply a small amount of solder on one side of the pads on the board. 


® Keep DIP switches and SMB connectors spaced as far away from each other as the holes will permit, i.e, push the SMBs in and 
the DIP switches out. 
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Packaging Information 


16-PIN PLASTIC SOL > 


a. tnd toleranoing per -ANS! Y14.5M- 1982. 
4."T", "D" and "E" are ref ‘ on be 
do not include mold flash or 
10.68 (.419) 
10.28 (404) 


10.60 (419) 
10.10 (308) 


4. "T", "D" and “E" are reference datums on the molded 
body and do not include mold flash or 


10.65 (.419) 
10.26 (.404) 


AO (01 1.07 (042 
San PIED mS) a2 107 (042) 


86 (.034) 
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Packaging Information 


24-PIN PLASTIC SOL 


10.65 (419) 
10.26 (.404) 


16.60 (614) 
18.20 (588) 


40 (01) og ; — 
Sm SERS Ss mre) 


28-PIN PLASTIC SOL 


ya10 (71) 
17.70 (687) 


Rad 
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Packaging Information 


14-PIN PLASTIC DIP 


NOTES: 
1. Controlling dimension: inches. Metric are shown in 


2. Package dimensions conform to JEDEC specification 
MS-001-AC for stenderd dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 14 leads (esue G. 7/85) 

3. Dimensions and per ANSI Y14. 5M-1962. 


tolerancing 
4. "T', "D" and "E" are reference datums on the moided 
body snd do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (25mm) 
on any ede. 
5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 


100 (2.54) BSC 
787 (19.23) 
-748 (18,98) 
064 (1.63) 
046 (1.14) 


138 (3.51) 

120 (3.08) 
018 (.38) 
010 (.25) 


16-PIN PLASTIC DIP 


NOTES: 
1. Controlling dimension: inches. Metric are shown in 


parenthveess. 

2. Package dimensions conform to JEDEC specification 
MS8-001-AA for standard dual inine (DIP) package .300 
inch row spacing (PLASTIC) 16 leads (lesue B. 7/85) 

. Dimensions and tolerancing per ANSI Y14. 5M-1982. 

oo, "DT and."E" ae reference datuma on the mokied 
body and do not include mold fiaeh or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (25mm) 
on any side. 


. Pin numbers start with pin #1 and continue 
counterclockwise to pin #16 when viewed from the top. 


100 2.84 (BSC) 
-767 (19.23) 
-74@ (18.98) 


036 (80) 
(sv 


198 (3.51) 


-120 (3.068) 
2015 (.38) 


010 (.28) 
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Packaging Information 


20-PIN PLASTIC DIP 


NOTES: 
1. Controlling dimension: inches. Metric are shown in 


{DIP) 
inch row spacing (PLASTIC) 20 leads (lesue 8. 7/85) 
and tolerancing per ANGI V14. SM-1982. 


046 (1.14) 


095 (8) 
020 (51) 


015 (.96) 
010 (.25) 


24-PIN PLASTIC DIP 


NOTES: 
1. Controlling dimension: inches. Metric are shown in 
Parentheses. 


SAA 


fvodh men} 
020 (51) 


015 (.38) 
O10 (.25) 


963-0410 81236 
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26-PIN PLASTIC SKINNY DIP 


tolerancing per ANSI Y14.5M- 1962. 
“E" are ceterence datums on the molded 


1460 (37.08) 
TATE (95.84) 


SITE'S 000 (5G 
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The Philips Components iechnical 
handbook system... a comprehensive 
data library 


The Philips Components handbook is made up of four sets of Books, each 
comprising several parts:- 


Book 1 (light blue) — Semiconductor devices 

Book 2 (orange) ' Electronic tubes 

Book 3 (green) Components, materials and assemblies 
Book 4 (dark blue) Integrated circuits | 


. Most of the devices for which full data is given in these books are those around 

which we would recommend equipment to be designed. Where appropriate, other 

types no longer recommended for new equipment designs but generally available for 

‘equipment production, are listed separately. Data sheets for these types may be 
obtained on request. 


The current Philips Components Quick Reference Guide should always be 
consulted for detalls of our preferred range. 


The data contained in these books is as accurate and up to date as possible at 
the time of going to press. It must be understood, however, that no guarantee 
can be given on the availability of the various devices, or that their specifications 
may not be changed before the next edition is published. 


Each part is reviewed regularly, revised and re-issued where necessary. 
Requests for copies of the Quick Reference Guide and individual data sheets (please 
quote the type number) should be sent to:- 


Technical Publications Department, Philips Components Limited, 
New Road, Mitcham, Surrey CR4 4XY. Telex 22194. 


Prices and availability information for our products can be obtained from Mullard 
House, or from one of our Distributors listed on the back cover. - 


(i) 


The Philips Components D: 


For the equipment designer, | Regular Publications © 
technical information on 


electronic components is a 's Components 
vital. Philips Components . ; 
market the widest range of A must for designers, this 
components in the U.K., bimonthly, newspaper-style 
supported by a comprehensive publication briefly describes 
information service — the new components and offers 
Philips Components Data further information on 

Base. Brief details are given | Subjects of interest. 


here. For further information Consumer Electronics 
and an order form, please Areview, in newspaper style. 


write to:- It contains articles and 
features of interest to those in 
eee ae the consumer electronics 
bs cations Depa sHaeahl industry, with emphasis on 
Philips Components Limited, television technology and 
New Road, Mitcham, allied subjects. 


Surrey, CR4 4XY. 


556201. 


-Prestel too! 


All our publications can be 
ordered directly via Prestel. — 
The Philips Components 

Data Base begins on page 


Téchnical Publications, 
Brochures, Leaflets 
‘and Catalogues 
We publish hundreds of 
publications on components 
and their applications. Make 
Sure your name is on the 
mailing list for Philips 
Components News, which 
describes and offers new’ ~ 
publications. 


a Base 


Electronic 
Components and 
Applications 


A quarterly technical journal 


covering, in depth, 


developments in electronics 


based on the work of our 


laboratories. Please ask for a 
sample copy and subscription 


form. 


Prestel 556201 


Quick Reference Guide 
All products marketed by 
Philips Components are 
listed alphanumerically and 
described briefly in our Quick - 
Reference Guide. 


Philips Components Data Base: 


Technical Data Service 
This service provides 
detailed, up-to-date 
information on the 
characteristics.and 
performance of our 
components. Subscribers to 
any or alt of the four 
handbook sections receive all 
relevant handbooks, 
loose-leaf binders, monthly 
mailings of new data sheets, 
and new handbook parts as 
they are published. For those 
not wishing to subscribe to 
the Data Service, handbook 
parts can be purchased 
individually, Individual data 
sheets are.available 
free-of-charge, and can be 
obtained by quoting the type 
number. 


PHILIPS 


(iv) 


Philips Components 
technical handbook 


Book 4 integrated circuits 
Book 4 consists of the following parts: 


Part 1 


Part 2 


Part 3 


Part 4 
Part 5 
Part 5 


Part6 
Part6 
Part7 


Radio, audio and associated systems: 
bipolar, MOS 


Television, video and associated systems: 
bipolar, MOS 


ICs for telecom: 


Subscriber sets, Cordless telephones 
CMOS logic 4000 series 
High-speed CMOS logic HC/HCT family 


Supplement High-speed CMOS Designer's 
Guide and Applications Handbook 


Linear products 
Supplement Linear products 
Memories: MOS, TTL, ECL 


Part ICO7 Advanced CMOS Logic (ACL) 


Part 8 
Part 8a 


. Partga 


Part 12 
Part 13 
Part 14 
Part 17 


Part 19 


TTL digital ICs 

FAST TTL digital ICs 

Microprocessors and peripherals 

1?C-bus compatible ICs 

ASIC Programmable Logic Devices (PLD) 
Microcontrollers and peripherals 


ICs for telecom: 
Radio pagers, Mobile telephones, ISDN 


Data communication products 


